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I‘ a previous report, attention was called to the 
occurrence of attacks of severe substernal and 
precordial pain in radiculitis of the dorsal spine.! 
In this communication, the clinical and roentgen- 
ologic findings are analyzed in a group of 43 pa- 
tients with this condition. Although it has been 
established that pain in the shoulder girdle and 
anterior portion of the chest are often due to pos- 
tural strain and hypertrophic arthritis of the spine, 
certain clinical aspects, such as the character and 
severity of the attacks, the occurrence of respira- 
tory symptoms and the significance of parasternal 
tenderness, require further study and emphasis. 
Furthermore, although a few authors have dis- 
cussed the roentgenologic findings in cervical 
radiculitis, there are few or no statistical data on 
the changes in the dorsal spine. This information 
was considered particularly important because 
radicular pain is frequently confused with that 
of coronary-artery origin. In fact, 23 of these 43 
patients were thought to have coronary-artery 
disease or thrombosis before the diagnosis of radicu- 
litis was established. 


CRITERIA FOR DIAGNOsIS 


The diagnosis of radiculitis in each case was based 
on the presence of at least two of the following 
criteria: symptoms with definite radicular charac- 
teristics; reproduction of attacks by pressure over 
the spine; and prompt response to orthopedic 
therapy. The pain in the majority of cases pre- 
sented the cardinal features of radiculitis — that is, 
attacks in bed at night; precipitation or aggrava- 
tion of pain with changes in bodily position, as in 
|} stooping or turning in bed; and production or ag- 
gravation of pain by such acts as coughing, sneez- 
|ing or straining at stool. Pain in the anterior por- 
tion of the chest was reproduced in 19 patients 
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during one or more examinations by pressure over 
the dorsal spine, and 9 additional patients ex- 
perienced definite relief on hyperextension of the 
spine. The response to traction and other ortho- 
pedic measures was sufficiently striking in 28 cases 
to be of diagnostic significance. The history, 
physical examination and repeated electrocardio- 
grams with six standard chest leads showed no 
evidence of coronary-artery disease in 37 cases. 
Six additional patients in the series had coexisting 
heart disease. These cases were included because 
the clinical evidence of radiculitis was incontro- 
vertible. 


CurnicaAL ASPECTS 


Tables 1 and 2 summarize the clinical observa- 
tions and roentgenologic findings in the cervical 
and dorsal spine in this group of 43 cases, which 
consisted of 32 male and 11 female patients, with 
an average age of fifty-two years. Although the 
patients were selected primarily on the basis of 
chest pain due to radiculitis of the dorsal spine, 
they were also studied for manifestations of cer- 
vical origin, such as shoulder-girdle pain, sub- 
occipital headache, vertigo and spasm and tender- 
ness of the posterior cervical muscles. Each patient 
was observed carefully over a period of weeks to 
months and, in some cases, years before the diag- 
nosis of radiculitis was conclusively established. 

The spinal nerves, composed of anterior and pos- 
terior roots, join just within the intervertebral 
foramens. Pain arising from irritation of the sen- 
sory roots is felt subjectively in or referred to the 
corresponding dermatomes represented by these 
nerves. The close similarity of the symptoms in 


radiculitis and coronary-artery disease is explained 
by the fact that the pain in both is dependent, at 
least in part, on afferent impulses from the same 
skin or muscle structures.” 3 

Phillips,! in 1927, called attention to the im- 
portance of examining the spine in thoracic and ab- 
dominal pain and showed that pain of this origin 
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could be mistaken for angina pectoris and gall- 
bladder and kidney disease. In the following year, 
Gunther, Sampson and Kerr’ analyzed the cases 
of 50 patients whose chief complaint was pain in 
the anterior portion of the chest, often bilateral. 
The symptoms in their cases were generally mild 
and did not suggest pain of coronary-artery origin. 
In 1934 Nachlas® described 3 cases with pain in 
the anterior portion of the chest due to osteoarthri- 
tis of the spine simulating angina pectoris and 
coronary-artery disease. Later, Hanflig®!° dis- 
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picture was that of coronary thrombosis without 
evidence of infarction such as a subsequent rise 
in temperature, leukocytosis or alteration in the 
electrocardiogram. A few patients also experienced 
pain in the interscapular and axillary regions. 

The majority had attacks while in bed at night, 
a well recognized characteristic of radicular pain. 
Eaton!® suggests that this is probably related to 
an actual elongation of the spinal column that 
results after the reclining position has been main- 
tained for several hours. He showed by roentgen- 


TABLE 2, X-ray Findings in the Cervical and Dorsal Spine. 
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cussed chest pain of radicular origin and stressed 
the diagnostic value of the response to orthopedic 
therapy. Further contributions to the subject were 
made by Oille," Kelly, Pawling'® and Smith and 
Kountz."4 

The most striking clinical finding in our patients 
was the occurrence of attacks of severe substernal 
or precordial pain, frequently radiating to the left 
upper extremity and occasionally to the neck and 
jaws and, in a few cases, accompanied by pallor 
and perspiration. The pain was almost always 
described as a pressure sensation, a heaviness or a 
vise-like constriction. In most cases the clinical 


ologic studies before and after sleep that the height 
of the disks becomes significantly increased through- 
out the spine. In a few cases the attacks were al- 
most exclusively nocturnal and, when bed rest was 
prescribed because of an erroneous diagnosis of 
coronary-artery disease, became more frequent and 
recurred during the day as well. One patient (Case 
21) had eighteen severe attacks at night, but only 
three mild bouts during the day in a period of three 
months. Repeated attacks of substernal pain oc- 
curring mainly while the patient is recumbent 
should always raise the possibility of nerve-root 
origin. 


| \ 
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A second cardinal feature of radicular pain is its 
relation to change in bodily position. The attacks 
in 33 patients had a close relation to prolonged 
sitting, particularly in a slouched position, and the 
chest pain was often relieved promptly on arising 
and walking about. Short bouts of pain occurred 
in 24 cases during such acts as bending, turning 
or getting out of bed. In prolonged coronary-artery 
pain, patients are commonly restless and not re- 
lieved in any position. In contrast several of these 
patients noted one or two positions that afforded 
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of walking, and a few were forced to slow down or 
stop, with some relief. In all but 3 cases, however, 
the attacks did not closely suggest the early stages 
of angina pectoris, seldom occurring exclusively in 
the course of walking. The pain was usually of 
longer duration, its onset often more gradual, and 
on resting the pain did not subside so quickly as 
that in angina pectoris. Most often there was a 
discrepancy between the number of attacks and the 
amount of walking or activity in general. For ex- 
ample, a patient might have ‘many attacks in the 


TABLE 2 (Continued). 


CasE Dorsat SPINE 
No. NARROWING ANTERIOR POSTERIOR DEGREE OF OSTEO- SCOLIOSIS KYPHOSIS OSTEO- 
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7 — 7-8 Slight Left 
4-8 Slight Right Present Slight 
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29 4-5 -7 — Moderate — Right Present Slight 
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6 4-7 Moderate ft Present Slight 
7 6-9 Slight Slight 
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40 2-12 Moderate Left Moderate 
41 5-8 2-12 Moderate Right —. Moderate 
42 — 2-10 4-7 Advanced — Right _, Moderate 
43 -12 Slight Present Slight 
Totals 7 3 4 39 _ 30 23 30 


relief. A physician (Case 11) found comfort in 
repeated attacks when he assumed a stooped posi- 
tion or lay supine. Most patients were relieved on 
“straightening up” or on hyperextending the spine. 
One patient (Case 1) obtained relief by sitting up 
in bed and exercising the arms. Getting out of bed 
and walking about usually terminated or relieved 
| the symptoms within a few minutes. A third car- 
| dinal feature, precipitation or aggravation of pain 
after coughing, sneezing, sighing, deep breathing 
or straining at stool, was noted in 8 cases. 
Twenty-two of these patients had attacks of sub- 
sternal or precordial pain at some time in the course 


course of slow walking and never on climbing many 
flights of stairs. The relief obtained on resting in 
several cases was found to be closely related to a 
tendency of the patient unconsciously to assume 
a more erect posture and even to hyperextend the 
spine. One patient, a twenty-four-year-old woman 
(Case 27), had attacks closely simulating angina 
pectoris. Under observation she was seen to assume 
an exaggerated kyphotic position while walking. 
With the onset of substernal pain, she slowed down, 
stopped and unconsciously corrected: her posture. 
Attacks could not be reproduced in this case or in 


— 
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others by exercise-tolerance tests under standard 
conditions. 

During acute episodes, many patients complained 
of a peculiar respiratory distress. Although the 
patients described this as “shortness of breath,” 
careful inquiry revealed that the symptom consisted 
of an inability to take a deep breath. Without a 
carefully taken history, this might easily have been 
misinterpreted as a manifestation of heart disease. 


Ficure 1. Lateral View of Cervical Spine. 


There are spurs about the anterior and posterior margins of 
the fifth and sixth cervical vertebras, with narrowing of the 
disk between these vertebras. There is straightening of the 
cervical spine, with practically complete absence of the normal 
lordosis. There is osteoarthritis of the posterior intervertebral 
articulation between the fifth and sixth cervical vertebras with 
narrowing and irregularity of outline of this articulation. 


Nineteen patients presented this complaint. In 
association with the restriction of respiration, 
breathing was rapid and shallow in a few cases. As 
inability to take a deep breath is a common psycho- 
somatic complaint, the patients were studied care- 
fully to exclude this possibility. In several cases 
the respiratory symptoms could be provoked by 
pressure over the dorsal spine; in a few, the symp- 
toms occurred in attacks as the presenting com- 
plaint with little or no chest pain, simulating at- 
tacks of cardiac asthma.’* The exact mechanism 
is not clear, but it is probable that, as in cervical 
radiculitis, motor paths are involved causing 
muscle spasm with inhibition of respiration. 
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The most significant diagnostic sign in radiculitis 
of the dorsal spine is the production of substernal 
or precordial pain on the application of pressure 
in the region of the spinous processes. Twenty- 
six patients showed marked local tenderness over 
the dorsal vertebras, and firm pressure caused at- 
tacks in 19 of these on one or more occasions. The 
reproduced pain did not always correspond with 
the segmental distribution of the corresponding 
root. In Case 1, for example, precordial pain radiat- 
ing along the fourth dorsal root could be elicited 
by pressure from the second to the seventh dorsal 
vertebra. This may be explained by the fact that 
pressure applied over one region of the spine may 
be transmitted and cause nerve-root irritation at 
a point some distance away. The reproduced pain 
in most cases was similar in character and distribu- 
tion to that noted in the spontaneous attacks. When 
the patient assumed a hyperextended position, 
the attacks were difficult to elicit. In a few cases 
chest pain was also caused by forceful flexion of 
the head. According to Eaton," this act results 
in upward displacement of the spinal cord with 
tension on the nerve roots, which are fixed in the 
extradural tissues. 

An important manifestation of dorsal-nerve-root 
irritation is tenderness in the region of the costo- 
chondral junctions, a sign noted by Phillips‘ in 
1927. Such tenderness, often marked, was found 
in 29 of 34 patients. It frequently occurred on both 
sides of the sternum. In several cases there was 
exquisite tenderness from the second to the fifth 
junction, although the fourth left junction was the 
most frequent site. In some cases it persisted long 
after the chest pain had subsided. The parasternal 
tenderness could usually be reduced or eliminated 
by traction applied to the cervical spine.!’? A study 
of controls showed that it was found comparatively 
infrequently in normal subjects without radicular 
symptoms. 

In addition to chest pain, many patients had 
other manifestations of cervical radiculitis. This 
is to be expected, for osteoarthritis of the spine is 
often generalized. Nachlas,* Hanflig®?° and 
Kelly” have called attention to the frequency of 
shoulder-girdle pain, and Kelly has stressed the 
occurrence of two less commonly appreciated symp- 
toms: vertigo and suboccipital headache. Twenty- 
one patients complained of attacks of vertigo, 15 
of suboccipital headache, and one or both were 
present in 1] cases. There was a higher incidence 
of other signs of cervical involvement, with limita- 
tion of neck rotation, palpable muscle spasm and 
tenderness in 24 cases. 


RoENTGENOLOoGIcC ASPECTS 


Any factor that produces narrowing of the inter- 
vertebral foramens may be responsible for nerve- 
root irritation. Osteophytes about the margins 
of the vertebras, thinning of the intervertebral 
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disks, osteoarthritis of the posterior spinal articu- 
lations (Fig. 1) and postural changes may diminish 
the size of the foramens. Spurs along the anterior 
borders of the vertebras are usually not of great 
clinical significance. Osteophytes occurring at the 
posterior aspects of the vertebral bodies, however, 
are a frequent cause of radicular pain, since they 
are apt to encroach on the neural foramens (Fig. 2). 
Statements in the literature indicate that lipping 
may be found in approximately 50 per cent of pa- 
tients over fifty years of age. In Garvin’s!® series 
of 2090 patients, all of whom were over fifty years 
of age, there were hypertrophic changes in the lum- 
bar spine in 67 per cent of the men and 40 per cent 
of the women. Cottrell!® reported an incidence of 


Figure 2. Oblique View of Cervical Spine. 
There are hypertrophic spurs at the posterior aspects of the 
Sixth and seventh cervical vertebras, with osteoarthritic changes 
involoing the posterior spinal articulation between these verte- 
a. The encroachment on the intervertebral foramen is clearly 
shown. 


55 per cent in a study of the thoracic and lumbar 
regions in 80 unselected ward cases with an aver- 
| age age of fifty-two years. Only 28 (33 per cent) 
showed slight to advanced thoracic-spine involve- 
ment and some had evidence of radiculitis. In con- 
trast, about 95 per cent of our patients with similar 
average age showed spurring in the dorsal or cer- 

vical regions. Posterior marginal spurs occurred 
| in the cervical spine in 23 (53 per cent) and in the 
| dorsal region in 4 cases. 
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The intervertebral disks may become flattened 
and narrowed with consequent diminution of the 
spaces between the vertebras due to various factors. 
As a result of trauma, the nucleus pulposus may be 


Ficure 3. Oblique View of Cervicodorsal Spine. 


There is spurring in the lower cervical and dorsal regions. The 
disk between the fifth and sixth cervical vertebras is narrowed; 
the posterior spinal articulation shows osteoarthritic changes. 
There is definite encroachment on the intervertebral foramen 
at this level. The cervical spine is straightened. There is in- 
creased kyphosis in the upper dorsal region. 


herniated, the disk ruptured, or the cartilage in- 
jured. With advancing age or in consequence of 
occupational trauma, the intervertebral disks lose 
their elasticity and become flattened. Since the 
disk receives its blood supply from the adjacent 
bone, disease of the vertebral body eventually in- 
terferes with the nutrition of the disk and causes 
flattening. The disks have no power of regenera- 
tion; hence the changes once established are per- 
manent. A close correlation between thinning of 
the intervertebral disks and radicular symptoms 
has been demonstrated. Oppenheimer”? in a series 
of 200 apparently healthy persons found only 22 
(11 per cent) with disk narrowing. On the other 
hand, in a series of 312 unselected cases of narrowed 
intervertebral disks, he reported clinical signs or 
symptoms pointing to a lesion of the involved spinal 
roots in 267 (85 per cent). Our patients, selected 
primarily because of chest pain, showed narrowing 
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of the disks in 18 cases (42 per cent) in the cervical 
spine and in 7 cases (17 per cent) in the dorsal 
region. Of the 18 patients with cervical-disk nar- 
rowing, 17 had clinical evidence of cervical radicu- 
Jitis. 

Osteoarthritis of the intervertebral joints, usually 
associated with disk thinning, frequently results 
in narrowing of the apophyseal joints. In the early 


Ficure 4. Lateral View of Dorsal Spine. 


There are spur formations about the margins of the vertebras 
with slight narrowings of the intervertebral disks. The dorsal 
kyphosis is increased, and there is osteoporosis of the bones of 
the spine. 


stage, there is a strain on the capsule and ligaments, 
with periarticular soft-tissue reactions that may 
cause compression of the nerve roots; later, eburna- 
tion and exostosis formation develop. Joint ab- 
normalities were noted in 20 per cent of Oppen- 
heimer’s”® cases with disk thinning. Hadley” states 
that changes in the posterior articulations of the 
spine produced pain due to nerve-root compres- 
sion in 72 per cent of his cases. Roentgenologic 
evidence of osteoarthritis of the intervertebral 
joints was present in the cervical spine in 11 (26 per 
cent) of our 43 patients; it was not noted in the 
thoracic spine. Narrowing or irregularity of in- 
tervertebral foramens from combined causes, such 
as disk narrowing, posterior marginal osteophytes 
and arthritis of the intervertebral joints, was demon- 
strated in the cervical spine in 26 patients (39 per 
cent) and in the dorsal spine in 10. 

Osteoporosis, which is a manifestation of bone 
atrophy, occurs when the ‘spine becomes rigid or 
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loses its mobility. The degree of decalcification 
may serve in a general manner as a guide to the 
degree or duration of the process. Osteoporosis 
occurred in the cervical spine in 22 of our cases. 
In 9 of these, the changes were slight; in 13, they 
were moderate or marked. In the dorsal spine, 
there were 30 patients with bone atrophy, 17 with 
slight, 12 with moderate, and 1 with advanced 
changes. 

One of the striking roentgenologic findings in 
our series was the high incidence of abnormal 
curvatures. Scoliosis is generally associated with 
rotations or lists causing strain of the ligaments, 
intervertebral disks and articulations. Disk nar- 
rowings and marginal osteophytes may occur in 
long-standing scoliosis.“ The cervical spine, which 
normally presents a moderate lordosis, may become 
straight, less frequently more lordotic and rarely 


Ficure 5. Anteroposterior Projection of Dorsal Spine. 


There are large osteophytes about the margins of the bodies 4 
the dorsal vertebras, with scoliosis in the upper and middle 
dorsal regions. 


kyphotic, and in the dorsal region, increased ky- 
phosis is the rule (Fig. 3 and 4). Figure 5 shows 
scoliosis in the upper and middle-dorsal regions. 
In our patients, the most frequent finding in the 
cervical spine was straightening, which occurred in 
23 cases; exaggeration of the normal anterior cur- 
vature was found in 5 and kyphosis in 1, and there 
was scoliosis to the right in 12 and to the left in 19. 
In the dorsal spine, kyphosis was increased in 23 
cases; scoliosis occurred in 30 — 19 to the right and 
11 to the left. 
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Discussion 


The literature on radiculitis due to disease or 
injury of the vertebras and protrusions of the in- 
tervertebral disks is vast; it is meager, however, 
on the subject of hypertrophic arthritis and pos- 
tural strain. In consequence, the general prac- 
titioner has had little opportunity to become familiar 
with the clinical manifestations of this condition, 
and it is not generally appreciated how commonly 
pain in the anterior portion of the chest may be of 
spinal origin. The data presented above demon- 
strate that this pain may occur in the form of 
severe attacks closely simulating coronary-artery 
disease. 

Coronary-artery disease and hypertrophic ar- 
thritis of the spine with radicular symptoms may 
coexist in the same patient, for both are common 
with advancing age. Six patients with previous 
myocardial infarcts or congestive failure had, in 
addition, unmistakable attacks of radiculitis, and 
1 of these developed repeated attacks after being 
in bed for many days. It was first believed that 
these episodes were of coronary-artery origin, but 
further study revealed incontrovertible evidence of 
nerve-root irritation. Only after bed boards and 
traction treatment had been applied did the attacks 
subside. 

It is known that hypertrophic arthritis of the 
spine may be present without producing clinical 
manifestations. However, evidence has accumu- 
lated to show that it causes symptoms more fre- 
quently than is generally appreciated. Prior to 
the development of bony changes, soft-tissue re- 
actions occur, and these are not demonstrable 
roentgenographically. The roentgenologic demon- 
stration of osteoarthritis may be of great aid in es- 
tablishing the diagnosis of radiculitis. This is par- 
ticularly true when the symptoms are of short 
duration, the attacks cannot be reproduced, or the 
radicular characteristics of the pain are not 
clear-cut. 

One of the striking findings in our study was the 
high incidence of osteoarthritis of the cervical spine. 
This may be considered an index of coexisting 
dorsal-spine involvement. The studies of Shore™ 
also indicated that the incidence of intervertebral- 
joint arthritis was generally similar in the cervical 
and dorsal regions in 100 cases that came to au- 
topsy. He further noted that the greatest occurrence 
of spinal arthritis was in the lumbar region, and that 
involvement higher up bore a constant relation 
to the curves and weight-bearing lines of the spine. 
This supports the concept that postural deviations 
play a direct role in the pathogenesis of interverte- 
bral-joint arthritis. Seventeen of our patients gave 
a history of low-back pain, and all but 3 presented 


abnormalities of posture. The postural deviations | 


are best demonstrated by roentgenologic studies, 
particularly in the cervical region. Examination 
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of the entire spine may be helpful in the evaluation 
of the postural and arthritic problem. 

If the possibility of radiculitis is borne in mind, 
the diagnosis can be made in most cases on the 
basis of a carefully taken history and the physical 
examination. The importance of recognizing radicu- 
litis and differentiating it from coronary-artery 
disease cannot be overemphasized. 


CasE REPORTS 


Case 1. F. W., a 64-year-old dentist, was first examined 
by one of us (D. D.) on January 13, 1945. He gave a his- 
tory of two episodes of prolonged substernal pain. The 
first, which had occurred E years previously, had been ac- 
companied by weakness and had persisted for several hours. 
The second, 8 weeks prior to examination, had been similar 
but less severe. These attacks were not followed by a rise 
in temperature, and three electrocardiograms taken after 
the second attack showed no evidence of coronary-artery 
disease. 

Physical examination of the heart was negative, except for 
a slight systolic murmur over the midsternum. The blood 
pressure was 1 An electrocardiogram was within 
normal limits. Two months later, the patient complained 
of pain in the region of the dorsal spine, which was worse 
at night and radiated to both sides of the chest. It was re- 
lieved by keeping the spine erect and was aggravated by 
stooping. There was marked tenderness over the tenth dor- 
sal vertebra, and pressure in this region caused acute pain 
radiating anteriorly. The blood pressure was 160/90. X-ray 
studies of the cervical spine showed anterior and posterior 
marginal osteophytes, disk narrowing, osteoarthritic changes 
in the fifth and sixth intervertebral joints and scoliosis. In 
the dorsal spine there were large osteophytes along the an- 
terior margins of the third to ninth vertebras. 

One week later, the patient experienced an attack of 
severe substernal pain while sitting in a theater. It began 
in the dorsal region and radiated to the anterior portion of 
the chest, where it was felt as a squeezing, pressure sensa- 
tion. He recognized it as similar to the distress noted 5 
years previously. It was severer than the earlier attacks and 
required morphine for relief. On examination, the heart and 
lungs were normal. Moderate pressure over the sixth and 
seventh dorsal vertebras precipitated severe pain, which 
radiated around the chest wall to the substernal region. 
The pain was elicited with difficulty when the patient stood 
erect or hyperextended the spine. The response to orthopedic 
treatment was prompt. On several occasions during the 
following year, he experienced substernal constriction on 
stooping and occasional, mild pain in the right shoulder re- 
gion. On several examinations, tenderness was present in 
the region of the second to fifth left costochondral junctions. 
The posterior cervical muscles were spastic, and neck rota- 
tion was limited. On two occasions, the patient had attacks 
of persistent vertigo, aggravated by bending or moving 
the head from side to side and relieved promptly by traction 
therapy. 


Case 2. I. B., a 36-year-old man, was seen on April 20, 
1946, complaining of attacks of severe substernal pain and 
pain in the left side of the chest of 5 weeks’ duration. The 
pain started in the interscapular region, and radiated to the 
midportion of the sternum and precordium. On several 
occasions, it awakened him at night and was present in the 
morning just after he got out of bed. Recently, the pain 
had recurred intermittently during the day, and the noc- 
turnal attacks had become more pronounced. Pain was 
brought on or aggravated by bending, prolonged sitting, 
deep inspirations or coughing. A week previously the pa- 
tient had had a severe attack after lifting a heavy weight. 
It had started as a “cramp” between the shoulder blades, 
localized in the region of the anterior midportion of the chest, 
and had lasted for about 10 minutes. Two days later it 
recurred with greater severity while he was walking, caus- 
ing him to _ After some time, he slowly made Ris way 
back to the office. He was pale and in obvious distress. He 
was unable to catch his breath and stated that his “wind 
was cut off.” The respiratory disturbance and substernal 
pain continued intermittently for several hours. 
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Examination of the heart and lungs revealed no ab- 
normalities. The blood pressure was 430/90, There was 
marked spasm of the posterior cervical muscles, with limita- 
tion of head rotation and a moderate kyphosis of the upper 
_ dorsal spine. There was localized tenderness over the seventh 
and eighth dorsal vertebras, and firm pressure caused sub- 
sternal and precordial distress similar to that in the spon- 
taneous attack. Simultaneously, the breathing became 
rapid and shallow. An electrocardiogram with six standard 
chest leads was within normal limits. 

Roentgenologic examination showed slight osteophytic 
changes in the cervical and dorsal regions and pronounced 
postural changes. There were scoliosis and straightening in 
the cervical region and dorsal kyphosis. The response to 
orthopedic treatment was dramatic, with complete dis- 
appearance of symptoms, which have not recurred during the 
past 2 years. 


SUMMARY 


The clinical and roentgenologic findings in 43 
patients complaining of attacks of substernal or 
precordial pain of nerve-root origin (radiculitis) are 
analyzed. The location, character and radiation 
of the pain closely simulated coronary-artery 
disease. 

The diagnosis of radiculitis was based on at 
least two of the following: attacks of pain in bed, 
with change in bodily positions, and on coughing, 
sneezing or straining at stool; reproduction of the 
attacks by pressure over the dorsal spine; and a 
striking response to orthopedic therapy. 

In addition to the generally recognized features 
of dorsal-spine radiculitis, particular attention is 
called to the occurrence of a peculiar respiratory 
distress of radicular origin that may easily be mis- 
taken for a manifestation of heart disease. The 
value of parasternal tenderness as a sign of dorsal- 
root irritation is also emphasized. 

The patients, in addition to irritation of the 
dorsal nerve root, showed a high incidence of symp- 
toms and signs of cervical radiculitis, such as shoul- 
der-girdle pain, suboccipital headaches, vertigo, 
muscle spasm, tenderness and limitation of neck 
rotation. 

Roentgenologic examination of the dorsal and 
cervical spine showed a high incidence of postural 
and osteoarthritic changes. The changes in the 
cervical spine may be summarized as follows: disk 
narrowings, 18 cases; anterior osteophytes, 39 cases; 
posterior osteophytes, 23 cases; osteoarthritis of 
the intervertebral joints, 11 cases; scoliosis, 31 
cases; straightening, 23 cases; increased lordosis, 
5 cases; kyphosis, 1 case; and osteoporosis, 22 cases. 
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In the dorsal spine, there was disk narrowing in 7, 
anterior osteophytes in 39, posterior osteophytes 
in 4 and scoliosis in 30 cases. 

The roentgenologic findings demonstrate the loca- 
tion, nature and extent of the osteoarthritic changes 
in the spine and are of some value to the clinician 
when the symptoms are of short duration, the at- 
tacks cannot be reproduced or the radicular charac- 
teristics are not clear. 

The recognition of radiculitis and its differen- 
tiation from coronary-artery disease are of practical 
importance in therapy and prognosis. 
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UTERINE CANCER: ITS EARLY DETECTION BY SIMPLE SCREENING METHODS* 


DaniEL J. McSweeney, M.D.,t anp Donatp G. McKay, M.D.t 


BOSTON 


NTIL the cause of and a specific cure for cancer 
have been found, successful treatment must 
depend on early diagnosis. Since symptoms sug- 
gestive of cancer may not appear until the disease is 
well advanced, early diagnosis must be made by a 
process of “screening” whereby symptom-free per- 
sons are examined at frequent intervals and studies 
made to detect malignant lesions. 

The most frequent cancers in women are those of 
the uterus, both cervix and corpus, which comprise 
about 30 per cent of all malignant tumors in women, 
lesions of the cervix predominating over those of the 
corpus about 5:1. Early malignant lesions of the 
uterus are readily amenable to treatment, and five- 
year survival rates of 100 per cent may be expected 
if the cases are treated sufficiently early. Fortu- 
nately, the uterus, especially the cervix, offers oppor- 
tunity for “screening” and the diagnosis of early 
lesions with very little inconvenience and expense to 
the patient. 

A year ago we started a clinic for the early detec- 
tion of cancer of the uterus at the Boston City 
Hospital. All the departments of the hospital have 
been requested to refer as many women over thirty- 
five years of age as possible to the Gynecological 
Clinic for “screening.” 'This consists of a careful 
gynecologic history, with special attention to ab- 
normal bleeding and vaginal discharges, a pelvic 
examination, a speculum examination and a vaginal 
smear. The last is most valuable as a test to deter- 
mine cases that may require diagnostic curettage or 
ervical biopsy not otherwise indicated by the his- 
ory and pelvic examination. Cases that are positive 
on smear, or suspicious on smear, history or pelvic 
examination are subjected to biopsy by curettage or 
ervical biopsy, or both. If either of these proce- 
dures is positive the patient is referred to the Tumor 
linic for treatment. We never institute treatment 
pn the evidence of a positive smear alone. If the 
ase is suspicious but with a negative biopsy the 
Patient is seen at least once a month in our special 
linic, where more smears and possibly more biopsies 
mre taken. In all obviously negative cases the 
Datients are seen every six months for re-examina- 
ion. In addition, one of the major interests in this 
tudy was to determine whether or not unsuspected 
ases of carcinoma could actually be detected by 
he vaginal smear. 


*From the Department of Obstetrics and Gynecology, Boston City 
ospital and Boston University School of Medicine, and from the Mallory 
nstitute of Pathology, Boston City Hospital. 
This study was aided by a grant from the American Cancer Society, Inc. 
(Massachusetts Division). 


tClinical professor of obstetrics, Boston University School of Medicine. 


tInstructor in pathology, Boston University School of Medicine; assistant 
b pathology, Mallory Institute of Pathology. 


TECHNIC 


- The vaginal smear for the diagnosis of cancer of 
the uterus was introduced by Papanicolaou in 1928. 
Its value is based on the fact that carcinomatous 
lesions of the cervix and endometrium are exfoliative. 
The cancer cells are shed and collect in a pool in the 
posterior fornix together with cells from the endo- 
metrium, cervix and vaginal mucosa. Material for 
the smear is obtained by aspiration with a slightly 
bent, hollow glass tube of small caliber at one end 
of which is a rubber bulb. The glass tube must be 
absolutely dry. No douche or lubricant should be 
used prior to the taking of the smear. The tube 
with the rubber bulb compressed is inserted high 
into the posterior fornix and moved from side to side 
as the pressure on the bulb is released. The fluid 
thus obtained is blown onto a clean glass slide and 
smeared quickly, and the slide is immediately 
dropped into equal parts of 95 per cent alcohol and 
ether for fixation for at least thirty minutes. Care 
must be taken that the smear does not dry. Smears 
may be kept in the fixative for as long as two weeks 
before staining. The staining is done by the Papa- 
nicolaou technic, which is particularly adapted for 
delineating nuclear detail. For the most part only 
one smear was made in each case, but in many cases 
two or three were made. 


CYTOLOGY 


The cellular characteristics of the vaginal smear, 
which have been extensively described by several 
authors,'-* are not dealt with in great detail. 
However, a brief description is in order for the 
purposes of this paper. 

To recognize the abnormal cells in a smear it is 
essential to know the appearance of the normal cells. 
The most prominent of the normal cells are the large 
pavement-like cells that are desquamated from the 
superficial layers of the stratified squamous epithe- 
lium of the vagina and cervix. They are character- 
ized by a small nucleus, an abundant cytoplasm and 
an irregular angular cytoplasmic edge. The cornified 
type of superficial cell has a pink cytoplasm and a 
pyknotic nucleus. The less common precornified 
type has a blue-green cytoplasm and a somewhat 
larger nucleus. 

The basal-type cell, which is derived from the 
deeper layers of the epithelium is a smaller round 
cell with green-staining cytoplasm and a relatively 
larger nucleus in proportion to the amount of cyto- 
plasm. These cells are seen most frequently in 
smears from postmenopausal patients but may be 
encountered in any smear. 
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Very rarely does one find a smear that does not 
contain polymorphonuclear leukocytes, and these 
are readily recognized as small round cells with 
lobulated nuclei and a pale-green cytoplasm. 

Red cells are often present in negative as well as 
in positive smears. Meigs et al.? state that red cells 
or red-cell debris is always found in positive smears 
and that the diagnosis of cancer is never made 
without some evidence of blood. 

Histiocytes are found in negative and positive 
smears, more often in the latter. The nucleus is 
round or ovoid and contains finely stippled chroma- 
tin. The cytoplasm may be relatively scant but 
usually is abundant and filled with phagocytized 
debris such as red cells, fat vacuoles or polymorpho- 
nuclear leukocytes. They are sometimes difficult to 
distinguish from malignant cells since some malig- 
nant cells have phagocytic properties. The major 
feature in distinguishing these two cell types lies in 
the difference in the nuclei. 

Benign giant cells are occasionally found, and 
these are large multinucleated cells with the nuclei 
located at the periphery of the cytoplasm. The 
nuclei have finely stippled chromatin and show little 
variation in size or ‘shape. 

- Endometrial cells usually occur in small and large 
groups. They have round or ovoid regular nuclei 
with a finely granular nucleoplasm and a very scant 
amount of cytoplasm. They are found frequently 
during the later stages of menstruation, and in some 
cases these normal endometrial cells are seen in 
adenocarcinoma of the uterine body. Therefore, the 
presence of endometrial cells as well as red cells 
should arouse suspicion, and if no tumor cells are 
present on the smear, repeat smears should be done. 

~The diagnosis of cancer is almost entirely based 
upon nuclear changes. The cytoplasmic stain is 
extremely variable. Some tumor cells have green 
cytoplasm, whereas others have a_ bright-red 
cytoplasm. | 

These cells possess several features that stamp 
them as malignant cells. The nuclei are large in 
proportion to the amount of cytoplasm; in some 
cases no cytoplasm is visible. The nuclei may con- 
tain a large prominent nucleolus, or the chromatin 
may be distributed in coarse clumps. The nuclear 
edges may be wrinkled and folded, and the nucleus 
may appear as.one solid, purple mass. When groups 
of cells occur together the extreme variation in the 
size and shape of the nuclei is readily demonstrated. 
Another point that aids in recognition of tumor cells 
is the fact that the cytoplasmic borders are indistinct 
and hazy. This is in contradistinction to most 
clusters of normal cells. 3 
| A few distinct types of cells are recognizable and 
are almost pathognomonic of cancer. The so-called 
“tadpole cell” is one of these, It has a rounded mass 
of cytoplasm, which contains the nucleus, and a 
long cytoplasmic tail, which gives it the appearance 
of a tadpole. This cell is found in squamous-cell 
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carcinoma of the cervix. Another distinctive cell is 
the “spindle cell,” which has the shape of a fibro- 
cyte, with an elongated nucleus, and long thin’ 
spindles of cytoplasm on either side of the nucleus. 
This cell is a modified epithelial cell and is also seen 
in squamous-cell carcinoma of the cervix. 

Tumor giant cells contain several large nuclei, 
which vary in size and shape and which are usually 
in the central portion of the cell. The nuclear differ- 
ences distinguish them from the multinucleated 
giant cells of inflammatory origin. 

Mitotic figures are rarely encountered. During 
the course of this study, none were seen. Papanico- 
laou and Traut‘ have had a similar experience and 
point out that, since the cells found in vaginal fluid 
are dead and desquamated, one would not expect to 
find mitotic figures in the smear. 

The majority of smears from patients with carci- 
noma contained numerous malignant cells, many in 
groups, and were therefore not difficult to diagnose. 
On the other hand, a few were extremely difficult to 
diagnose because only one or two malignant cells 
were present. In 1 case a positive diagnosis was 
made upon the finding of one tadpole cell. Red cells 
and histiocytes were also present on the smear. In 
another case the diagnosis was made by the presence 
of one spindle cell. Both diagnoses were confirmed 
by biopsy and serve to illustrate the paucity of 
malignant cells in some positive smears. 


RESULTS 


Many obvious cases of cancer were included in 
the study to demonstrate the various types of cancer 
cells and to provide definitely positive smears for 
comparison with questionable smears in which the 
exfoliated cells were few in number. In the 639 
cases 934 slides were examined, and 357 biopsies 
were performed. The number of cases of carcinoma 
determined by biopsy was 54, including 43 cases of 
epidermoid carcinoma of the cervix, 2 of adenocar- 
cinoma of the cervix and 9 of adenocarcinoma of the 
corpus uteri. The number of cases of carcinoma 
with positive smears was 51, and false-negative 
smears (negative smear, positive biopsy) were noted 
in 3 cases. The number of cases with negative 
smears was 585, with false-positive smears (positive 
smear and negative biopsy) in 12 cases. There were 
42 cases of clinically obvious carcinoma, 6 cases of 
suspected carcinoma confirmed by biopsy and smear 
simultaneously and 6 cases of carcinoma unsus- 
pected clinically, diagnosed primarily by vagina 
smear and subsequently confirmed by biopsy. 

Of 54 cases of carcinoma of the uterus a positive 
vaginal smear was obtained in 51 —an accuracy of 
95 per cent. Two of the patients from whom a false 
negative smear was obtained had vesicovagina 
fistulas, and there were very few cells on the slides 
The other patient was bleeding, and the blood 
diluted the vaginal fluid to such an extent that ery 


throcytes and polymorphonuclear leukocytes wer¢ 
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the only cells seen. These three cases were all 
examples of far-advanced carcinoma. Fortunately, 
it is in the clinically obvious cases of carcinoma that 
the smears may be incorrectly regarded as negative 
and usually not in the cases of early carcinoma. 

Of the 585 patients demonstrated not to have 
cancer a correct negative diagnosis was made in all 
except 12. These 12 cases constitute the false-posi- 
tive group. This is 2 per cent of the cases diagnosed 
negative by smear and 4 per cent of the 303 cases 
proved negative by biopsy. This is a low percentage 
of error, but the fact that a false-positive diagnosis is 
made at all restrains one from undertaking therapy 
on the basis of the smear alone. No treatment has 
been instituted in this clinic without a positive 
biopsy. 

One of the most interesting features of this study 
was the fact that 6 cases of carcinoma were diagnosed 
primarily by vaginal smear. An additional case of 
this type has recently been examined in this clinic 
and serves to illustrate the usefulness of the vaginal 
smear. The patient was a twenty-seven-year-old 


Ficure 1. Smear in Case 3, Showing a Group of Three 


Malignant Cells (x250). 


woman who entered the clinic in January, 1947, 
when a smear and biopsy were taken. The smear 
was diagnosed positive and a tentative diagnosis of 
carcinoma in situ was suggested. However, the 
biopsy revealed a condyloma acuminatum. This 
smear was considered to fall in the false-positive 
group. The condyloma was treated, and the patient 
sent home. In October, 1947, the patient again 
entered the clinic, and another smear was taken but 
no biopsy was done. The smear was diagnosed 
positive, and showed many more tumor cells than 
the smear taken in January. The patient was 
brought back to the hospital and a biopsy done. 
The pathological diagnosis of the tissue was car- 
cinoma in situ. 
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The following brief abstracts are typical of cases 
in this group. In Cases 3, 4, 5, 6, 7 and 12 the 
diagnosis was made primarily on the basis of the 
vaginal smear. 


Case l. L.S. (B.C.H. 619,350), a 42-year-old woman, had 
had a supravaginal hysterectomy 14 years previously. There 
had been slight bleeding for 2 weeks. A small l-cm. erosion 
of the cervix was present. A vaginal smear was positive. A 
cervical biopsy showed epidermoid carcinoma. 


Case 2. M. M. (B.C.H. 785,292), a 58-year-old woman, 
had been treated for carcinoma of the cervix by radium and 
x-ray therapy in another hospital in 1940. No pain or bleed- 
ing had subsequently occurred. An irregular, punched-out 


Figure 2. Smear in a Case of Epidermoid Carcinoma of the 
Cervix Showing “‘Tadpole Cell’ (x250). 


area was seen on the left side of the cervix. A vaginal smear 
was positive. Biopsy showed epidermoid carcinoma. 


Case 3.. M. K. (B.C.H. 546,329), a 71-year-old woman, 
had no symptoms. A routine vaginal smear was positive 


. (Fig. 1). Cervical biopsy showed epidermoid carcinoma. 


Case 4. B. C. (B.C.H. 555,284), a 76-year-old woman, 
had had slight bleeding for 1 month. The cervix appeared 
normal. The uterus was small and regular in contour. A 


smear was positive. Uterine curettings showed adenocar- 
cinoma. . 
Case 5. A. B. (B.C.H. 699,977), a 43-year-old woman, 


had had a supravaginal hysterectomy for fibroids. At follow- 
up examination in the outpatient department a routine vag- 
inal smear was taken. The smear was positive (Fig. 2). Bi- 
opsy of the cervix showed epidermoid carcinoma. 


Case 6. A. W. (B.C.H. 811,599), a 76-year-old woman 
on August 3, 1946, had a diagnostic curettage and cervical 
biopsy because of bleeding. No carcinoma was found. On 
October 23 a vaginal smear was positive. Repeated curettings 
showed adenocarcinoma. 


Case 7. E. O. (B.C.H. 804,661), a 47-year-old woman, 
had had a total hysterectomy for adenocarcinoma of the 
corpus uteri in October, 1945. This had been followed by 
twenty x-ray treatments. There were no symptoms. 
vaginal smear on August 7, 1946, was positive. Careful 
examination revealed a 0.5-cm. excavation at the right lateral 
angle of the scar in the vaginal vault. The first two biopsies 
from this area were negative for carcinoma, but the smears 
continued to show cancer cells. A third biopsy showed two 
small foci of carcinoma in lymphatic vessels. 
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Case 8. R. M. (B.C.H. 776,863), a 43-year-old woman, 
had menopausal re A smear was positive. Diag- 
nostic curettage showed hyperplasia of the endometrium, 


Section of Tissue in Case 10. 


Note the desquamated portion of the tumor lying in the gland-like 
space in this adenocarcinoma (x1 50). 


Ficure 3. 


with an area of squamous metaplasia to be regarded as 
potentially malignant. 


Case 9. D. G. (B.C.H. 1,222,039), a 50-year-old woman, 
hai a positive routine smear. Biopsy of the cervix and 


curettings were reported as showing chronic cervicitis; the 


Ficure 4. Smear in Case 10, Showing a Group of Malignant 
Cells (x250). 


endometrium revealed inflammation with areas of markedly 
atypical squamous metaplasia of epithelium, which suggested 
early carcinoma. 


Case 10. G. D. (B.C.H. 1,214,073), a 51-year-old woman, 
had no symptoms. A routine smear was positive, and curet- 
tings showed well differentiated adenocarcinoma (Fig. 3 and 4). 
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Case ll. L. J. (B.C.H. 849,782), a 29-year-old woman, 
complained of intermenstrual bleeding for 2 months. Two 
years previously she had been told that she had an erosion of 
the cervix but had received no treatment. The vaginal smear 
was positive. There was a l-cm. area of ulceration on the left 
lateral aspect of the external os. Biopsy showed epidermoid 
carcinoma of the cervix. 


Case 12. M. F. (B.C.H. 943,129), a 35-year-old woman, 
gave a typical history of endometriosis, and the diagnosis was 
confirmed by operation. There had been no abnormal vaginal 
bleeding. A routine smear prior to operation was positive. 
Speculum examination revealed a small, reddish area on the 
posterior vaginal wall at the junction of the portio with the 
vaginal mucosa. Biopsy from this area was reported as show- 
ing epidermoid carcinoma. 


Discussion 


From our experience we believe that this method of 
screening is simple and efficient and definitely aids 
in the diagnosis of carcinoma. The degree of accu- 
racy, of course, depends on the care with which the 
smears are taken and the training and experience of 
the cytologist. Although errors are made and the 
smear technic should never supplant meticulous 
biopsy, nevertheless, as Gates and Warren® aptly 
state in their excellent treatise on the subject, 
“The thing that matters primarily is whether the 
use of the method will discover. cancer and initiate 
treatment earlier than would otherwise be done.” 
In our series we have encountered 6 cases of carci- 
noma that we believe would have been treated at a 
much later date if the vaginal smear had not been 
used. In addition, 6 cases of carcinoma were diag- 
nosed by the ordinary methods of examination as a 
result of the establishment of this clinic. 


SUMMARY 


A screening clinic for the detection of early 
carcinoma of the uterus is described, with especial 
emphasis on the vaginal smear. 

In one year 639 cases were examined, and 934 
smears studied. 

Of 54 cases of cancer, 51 were diagnosed correctly 


‘by smear. 


Six cases of carcinoma, which might otherwise 
have been neglected, were detected by the vaginal- 
smear technic, and 6 others were detected simultane- 
ously by biopsy and smear. : 


47 Bay State Road 


REFERENCES 


1. Papanicolaou, G. N., and Traut, H. F. Diagnosis of Uterine Cancer 

by ow Vaginal Smear. 47 pp. New York. Commonwealth Fund, 

2. Meigs, J. V., Graham, R. M., Fremont-Smith, M., Kapnick, I., and 
Rawson, R. W. Value of vaginal smear in diagnosis of uterine 
cancer. Surg., Gynec. &% Obst. 77:449-461, 1943. 

3. Gates, O., and Warren, S. A Handbook for the Diagnosis of Cancer of 
the Uterus by the Use of gageut Smears. 182 pp. ambridge: 


Harvard University Press, 


4. Papanicolaou, G. N., and Traut, H. F. Diagnostic value of vaginal 
Am, J. Obst. 8 Gynec. 42:193-206, 


smears in carcinoma of uterus. 


/ 
| 
} 
air 
{ 
hes 
| 


Vol. 238 No. 25 
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BRILL’S DISEASE* 


Report of Two Serologically Proved Cases of Typhus Fever in Irish-Born Residents of Boston 


HERBERT R. Morcan, M.D.,¢ Franxun A. Neva, M.D.,f Rosert J. Faney, M.D.,§ 
AND MaxweE tt Fintanp, M.D.9 


BOSTON 


HE name Brill’s disease is usually given to the 

isolated cases of typhus fever that occur in the 
coastal towns of the northeastern United States.! 
In 1934 Zinsser? showed that these cases develop 
almost exclusively in immigrants from areas where 
there have been epidemics of louse-borne typhus 
fever. He demonstrated that the rickettsias that he 
was able to isolate from a few of these patients re- 
sembled the causative agent of epidemic or louse- 
borne typhus fever but that the disease was not 
associated with louse infestation. He came to the 
conclusion that Brill’s disease represented a re- 
crudescence of a latent infection of louse-borne 
typhus acquired while the patient had lived in an 
area where the disease occurred. Recently, Plotz® 
has presented serologic studies on several cases in 
Jewish immigrants that support this concept. 

In Zinsser’s? series of over 500 cases about 80 per 
cent were in Russian-Jewish immigrants, whereas 
only 4 cases were reported in persons from Ireland. 
The diagnoses in most of these cases were made on 
clinical grounds alone. 

Two cases of Brill’s disease in Irish-born Ameri- 
cans who have lived in Boston for many years are 
presented below, with serologic evidence that their 
illness was due to an infection with the causative 
agent of epidemic or louse-borne typhus fever. 
These two cases are of additional interest since the 
clinical findings were consistent with a diagnosis of 
primary atypical (“viral”) pneumonia until the 
appearance of the rash. 


CasE REpoRTsS 


Case 1. C. C., a 56-year-old longshoreman, had felt per- 
fectly well until September 8, 1946, when he became weak and 
dizzy while unloading cargo from Chile. On the next day, he 
had a shaking chill followed by a frontal headache. On 
September 10, when he was seen by a physician, the tempera- 
ture was 104°F. He continued to have chills and chilly sensa- 
tions and a marked feeling of malaise until he entered the 
hospital on September 14. 

he patient had been born in Galway, Ireland, and had 
come to Boston in 1910 at the age of 20. He had not left this 
area during the past 20 years. He denied any serious child- 
hood illness in Ireland and could not remember any febrile 
illness in his family associated with a rash. He had been 
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treated in this hospital in 1914 for “‘blood poisoning” follow- 
aa oe infection of his right hand. 

hysical examination revealed a patient who appeared 
flushed and somewhat somnolent and who complained of 
severe headache. The skin was warm, dry and free of any 
eruption. The scleras and conjunctivas were injected and 
slightly icteric. Examination of the chest revealed slight 
dullness to che mgm over the right lower lung posteriorly 
and some slightly decreased breath sounds over this area. 
I findings in the heart and abdomen were within normal 
imits. 

The temperature was 104°F. by rectum, the pulse 98, and 
the — 26. The blood pressure was 134/60. 

On the 2nd hospital day the patient developed a rash con- 
sisting of small, red maculopapular lesions on the chest and 
back with a few lesions on the upper arms. These faded 
gradually during the next 4 to § days. The temperature re- 
mained elevated to about 104°F. until September 19. During 
that time the patient continued to be somewhat somnolent 
and lethargic and exhibited twitching of the arms and hands 
and facial grimaces. Treatment consisted of about 4500 cc. 
of fluids daily during the febrile period and, beginning on 
September 17, 30,000 units of penicillin intramuscularly every 
3 hours for 11 days. On September 19 the temperature began 
to fall, reaching normal levels on September 23. During that 
time the patient showed marked subjective improvement. He 
was discharged on October 3. 

On admission the urine had a specific gravity of 1.008 and 
gave a + test for albumin and a positive test for bile. The 
blood hemoglobin was 94 per cent, and the white-cell count 
6650, with 81 per cent ning sree 14 per cent lymphocytes 
and 5 per cent monocytes. The white-cell count was 10, 
on September 16 and then returned to normal. The initial 
icteric index was 25, and this decreased to 10 by September 18. 
The blood nonprotein nitrogen was 42 mg. per 100 cc. and fell 
to 25 mg. by September 18. The serum cephalin flocculation 
was +++, the prothrombin time was 85 per cent of normal, 
and the formol-gel test was negative. Lumbar puncture 
showed a clear spinal fluid with 3 or 4 ragnenyen and 3 ery- 
throcytes per cubic millimeter and a total protein of 11 mg. 
per 100 cc. Several blood cultures showed no growth. Cul. 
tures of the first specimen of urine yielded Pseudomonas 
aeruginosa and Escherichia coli, but subsequent ones were 
negative. An electrocardiogram on September 20 showed a 
normal sinus rhythm with a partial auriculoventricular block, 
the PR interval being 0.23 second; another tracing 6 days 
later disclosed a PR interval of 0.20 second. X-ray films of 
the chest taken at the time of entry and again 3 days later 
revealed areas of diffuse, finely mottled density in both lower 
lungs and in the right-middle-lung field consistent with pri- 
mary atypical pneumonia. Another film taken 8 days later 
showed clear lung fields. 

Agglutination tests with organisms of the typhoid-Salmon- 
ella group, Brucella abortus and Pasteurella tularensis were 
negative. Cold hemagglutination and heterophil-antibody 
tests were also negative. Complement-fixation tests with the 
antigen of Rocky Mountain spotted fever and agglutination 
tests with Proteus oulgaris, strains OX2 and OXK, were nega- 
tive. The results of the Weil—Felix test (agglutination of 
P. vulgaris, strain OX 19) and of tests for antibodies against the 
rickettsias of epidemic and murine typhus are shown in 
Figure 1. 


Case 2. S. E., a 51-year-old laborer, entered the hospital 
on October 2, 1947. He had been entirely well until Septem- 
ber 29, when he had “caught cold.” That evening he felt 
weak and nauseated and went to bed without eating. During 
the night he had repeated shaking chills followed by drenching 
sweats. Later he developed a dry, hacking cough, which oc- 
curred hourly in paroxysms lasting 5 to 10 minutes. On 
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October 1 he felt considerably worse and developed a severe, 
throbbing headache and some muscle aching. The nausea 
persisted, and he vomited several times. The recurrent chills 
and sweats continued. A physician prescribed sulfadiazine, 
which had no effect on the course of the illness. 

The patient had been born in County Galway, Ireland, and 
had come to Boston in 1913 at the age of 17 years. He had 
had no previous serious illnesses. He had been spending con- 
siderable time on the docks at the harbor. Two weeks prior 


Ficure 1. Clinical Course _ Relevant Serologic Findings in 


to admission, while at the piers, he had noticed what appeared 
to be an insect bite on the right wrist. A blister had appeared 
at % site, and this had become crusted and had healed in 1 
week. 

Physical examination revealed a patient who appeared 
acutely ill. There was some diffuse injection of the mucous 
membrane of the throat, but the skin was clear. The chest 
showed some limitation of expansion on the right, with im- 
paired resonance at the right base, where the breath sounds 
were bronchovesicular, and there were scattered fine, moist 
inspiratory rales especially at the base of the right lung. The 
spleen was not palpable. 

The temperature was 102.2°F., the pulse 100, and the 
gy 22. The blood pressure was 116/76. 

uring the first 2 hospital days the patient’s condition re- 
mained unchanged, the temperature varying between 102 
and 103°F. The signs of pneumonitis at the right base per- 
sisted, so that the administration of 50,000 units of penicillin 
intramuscularly every 3 hours was begun on October 4. On 
the following day the patient became quite listless and drows 
and developed a fine rapid tremor of the left arm and hand. 
On that day a maculopapular type of skin eruption appeared 
over the abdomen. On October 6 the temperature rose to 
104°F., and sulfadiazine was started. The temperature fell 
to normal on the following day but returned to 102.5°F. on 
the 7th day, and the sulfadiazine was discontinued. The rash 
had spread to involve the entire trunk and extremities but 
not the face or neck. By October 11 the temperature had 
become normal, the rash had disappeared, and the patient 
was alert and responsive. Convalescence was uneventful 
until October 15, when local heat and tenderness developed in 
the calf of the right leg accompanied by a temperature of 
1 This cleared up in about 6 days, and he was dis- 
charged on October 21. At a follow-up examination on Oc- 
tober 30, he complained of daily swelling of the right leg, 
which was edematous. He was admitted to the surgical serv- 
ice, where bilateral ligation of the superficial femoral veins 
was performed. revealed extensive thrombophle- 
bitis of the veins of the right leg, with complete occlusion of 
the superficial femoral vein by a firm, adherent clot. 
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On admission the urine gave a ++ test for albumin, «ich 
cleared as the infection subsided. Examination of the blood 
disclosed a hemoglobin of 15.5 gm. per 100 cc. and a white-cell 
count of 5200, with 76 per cent neutrophils, 31 per cent lym- 
phocytes, and 3 per cent mononuclears. The white-cell count 
rose to 10,150 on the 7th hospital day. The blood nonprotein 
nitrogen, which was 40 mg. per 100 cc. on entry, rose to 50 mg. 
by the 5th hospital day. A lumbar puncture yielded clear 
spinal fluid with 7 lymphocytes per cubic millimeter and a 
total protein of 29 mg. per 100 cc. Blood cultures were nega- 
tive. An x-ray film of the chest taken on entry showed 
moderate accentuation of both lung roots, with a few scattered 
areas of soft, nodular density at the bases consistent with 
Pn pneumonia. Two weeks later the lung fields were 
clear. 

Agglutination tests for enteric pathogens were negative. 
The cold hemagglutination and heterophil-antibody tests were 
also negative. The results of the Weil—Felix test and of tests 
for rickettsial antibodies against epidemic and murine 
typhus are shown in Figure 2. Agglutination tests were also 
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Ficure 2. Clinical Course ne + sme Serologic Findings in 
ase 2. 


done with P. vulgaris (strains OX2 and OXK) and comple- 
ment-fixation tests with psittacosis virus and the rickettsias 
of Q fever and rickettsialpox, and these were all negative.* 


Discussion 


In both cases there was a prodromal period of 
twenty-four hours or less during which the patients 
complained of weakness and nausea. This was fol- 
lowed by a sudden onset of shaking chills and a 
rapid rise in temperature accompanied by the de- 
velopment of a severe, throbbing headache. On 
physical examination, both patients showed some 
inflammation of the pharynx and pulmonary signs 
consistent with a diagnosis of atypical (viral) pneu- 
monia. This impression was strengthened by the 
low white-cell counts. The findings in the x-ray 


films of the chest were also consistent. A diagnosis 


of atypical pneumonia was generally accepted until 


_ *We are indebted to Drs. Herald R. Cox and Joseph E. Smadel for carry- 
ing out these tests. 
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the’ appearance of the rash, the character and dis- 
tribution of which suggested the possibility of a 
rickettsial disease. Since the rash in Brill’s disease is 
frequently absent or consists only of a few macules, 
the diagnosis might easily have been missed. 

The diagnosis of a rickettsial infection was made 
by serologic methods. The rising titer of aggluti- 
nins for P. vulgaris (strain OX19) was consistent 
with a diagnosis of typhus fever. Endemic or murine 
typhus could not be ruled out in these cases on 
clinical or epidemiologic grounds. Epidemic or 
louse-borne typhus does not occur in this area since 
living conditions in general do not ‘provide a louse- 
infested population, which is necessary for its spread 
and maintenance. Furthermore, if louse infestation 
were a factor, other cases from the same home might 
be expected. Since both patients had been born in 
Ireland, where epidemic typhus has occurred, they 
were thought probably to have Brill’s disease. 

In both cases, the fact that the patients spent con- 
siderable time on the docks raised the question of 
possible infection from a shipboard source. This 
was particularly true of the patient in Case 1, who 
had been unloading cargo from Chile at about the 
time he became ill. Murine typhus was considered 
as a possible diagnosis, but the incubation period 
would then have been very short if the disease had 
been acquired from rats on this ship. However, on 
close questioning both patients were discovered to 
have come to the United States from County Gal- 
way, Ireland, where louse-borne typhus is known to 
occur. This area was the site of a serious epidemic 
in 1903-1905, and an outbreak of over 134 cases 
occurred there as recently as 1942. The typhus epi- 
demic of 1903 occurred when the patients were 
thirteen and seven years of age, respectively. Since 
typhus fever is often a mild disease in childhood, 
both patients could have been infected during this 
outbreak without an illness of such severity as to be 
readily remembered. 

In both patients, the clinical course of the disease 
was consistent with that seen in Brill’s disease. The 
low initial white-cell counts, which rose to 10,000 or 
more during the second week, are frequently ob- 
served in such cases. The development of throm- 
bophlebitis as a complication in Case 2 was of par- 
ticular interest since patients with typhus fever 
often develop thromboses of blood vessels. 

The suspicion that these patients were having a 
recrudescence of a previous attack of louse-borne 
typhus fever was confirmed by the rickettsial sero- 
logic studies noted in Figures 1 and 2. The rickett- 
sial complement-fixation tests gave consistently 
higher titers with the epidemic antigen as compared 
with those obtained with the murine antigen. This 
difference is considered to be diagnostic of epidemic 
typhus fever.* In most cases, the rickettsial 
agglutination tests showed similar differences in 


*Both Drs. Cox and Smadel, in personal communications, expressed the 
opinion that these results were ” diagnostic of epidemic typhus 
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titers. The difference in titers was still demon- 
strable in Case 1 a month and again eleven months 
after the illness, and in Case 2 the difference was 
observed two months after the acute disease. Neither 
of these patients had received any typhus vaccines. 
The findings seem to rule out the possibility that the 
high titer to the epidemic antigen was due to the 
fact that these patients had had epidemic typhus 
fever as children with a marked rise in antibody 
titer for this antigen as an anamnestic reaction 
during an attack of murine typhus. If that had 
occurred, one would have expected the epidemic 
titer to fall off more rapidly. In these patients, the 
rickettsial agglutination tests seemed to show less 
specificity with most serum specimens than the com- 
plement-fixation tests. 

The Weil-Felix agglutination tests in both patients 
are consistent with a diagnosis of typhus fever in 
that the titers with P. oulgaris, strain OX19, show a 
rise in titer, whereas there are no significant titers 
with strain OX2 or OXK. It is ofinterest that in 
Case 1, in which a titer of agglutinins of 1:2560 for 
strain OX19 developed during the course of the ill- 
ness, these agglutinins were easily detectable almost 
a year later, whereas the titer in Case 2 fell rapidly 
during convalescence. The negative results in the 
complement-fixation tests for Rocky Mountain 
spotted fever in Case | and for Q fever, rickettsialpox 
and psittacosis in Case 2 eliminate them as possible 
diagnoses. 

It appears most likely, therefore, that the illness 
in these cases was Brill’s disease — the recrudescent 
form of epidemic typhus fever — occurring as a 
sequel to an attack of typhus fever during childhood 
in Galway, Ireland. 

The diagnosis of Brill’s disease should be con- 
sidgred in any foreign-born American, regardless of 
race, who comes from an area where epidemic 
typhus occurs and who suffers from an acute febrile 
illness characterized by severe headache, chills and 
fever with or without a skin rash. 


SUMMARY 


Two cases of Brill’s disease occurring in Irish-born 
persons who had lived in Boston for many years are 
described. The clinical features were consistent 
with the diagnosis of primary atypical (viral) pneu- 
monia until the appearance of the rash, which was 
characteristic of that seen in rickettsial infections. 
The diagnosis of the recrudescent form of epidemic 
or louse-borne typhus fever was established by 
serologic methods. 
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THE USE OF BENADRYL IN PARKINSON’S DISEASE 
A Preliminary Report of 8 Cases 


Josern Bupnitz, M.D.* 


PITTSFIELD, MASSACHUSETTS 


RALYSIS agitans, or Parkinson’s disease, is a 
chronic progressive disease of the corpus striatum 
and extrapyramidal motor system for which there 
is no known cure. Treatment has always been 
symptomatic, and useful drugs have been limited 
almost entirely to those in the atropine series. These 
have consisted of hyoscine, hyoscyamine, belladonna 
and stramonium, either individually or in various 
combinations. Amphetamine (benzedrine) sulfate 
has occasionally been beneficial in relieving some of 
the symptoms, but its mechanism of action has 
never been clearly explained. 

The use of benadryl in paralysis agitans was first 
tried on a patient in September, 1946, on a purely 
empirical basis. The result ‘was so gratifying that 
other subjects with paralysis agitans were also given 
the drug to determine whether the improvement 
noted in the first patient was simply an unusual 
response in a suggestive person or whether the reac- 
tion could be consistently reproduced in others. 
There is no literature on the use of benadryl in 
paralysis agitans, but McGavack, Elias and Boyd! 
mentioned its use in 4 patients, with improvement 
in 3, 


CasE REPoRTS 


Case l. J. C., a 57-year-old man, had been suffering from 
Parkinson’s disease for 14 years. He had a typical mask-like 
face and a pill-rolling tremor of the fingers. The voice was 
high sleched and thin. He stood with the knees bent and the 
back stooped forward. He could walk only a few steps be- 
fore starting to run to maintain balance. Even then he could 
go only about 10 yards before he clutched at any object in his 
path to keep from falling. There was no past history of 
encephalitis. 

The patient was in the hospital for 5 months and obtained 
the usual slight benefit derived from stramonium and scopol- 
amine. On September 24, 1946, the scopolamine was discon- 
tinued and 50 mg. of benadryl four times daily was begun. 
In a few days marked improvement was noted. The patient 
volunteered the statements that he was walking better, 
swallowing was easier, he was less nervous and shaky, the 
legs felt stronger and drooling from the mouth had stopped. 
Several independent observers in the ward noted that he 
could walk a much greater distance before he started running, 
_ and that he could stop himself at any time without the need 
of supporting himself on some object in his path. 

On October 4 the amount of benadryl was doubled, and the 
stramonium was discontinued so that the patient received 
nothing but benadryl. With the increase of benadryl dosage, 
a pounding and humming in the ears, but no further im- 
provement in symptoms, was noticed. The tremor, in fact, 
seemed somewhat aggravated. The amount of benadryl was 
then reduced to the original daily dose of 200 mg. and scopol- 
amine three times daily was added to this therapy. It was 
noted that the patient had less tremor and felt less nervous 
when the ns Be was given in addition to benadryl. 

On May 9, 1947, an attempt was made to substitute 
for but after 4 days the patient 

egged for resumption of the benadryl. He remarked at that 
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time that he was sweating profusely and constantly and that 
locomotion was becoming r. Upon a return to benadryl, 
relief was noted within 3 bavi. This patient had been on 50 
mg. of benadryl four times daily and 0.6 mg. of scopolamine 
three times daily for over 1 year when he was last seen. The 
initial improvement, noted shortly after the institution of 
benadryl therapy, had been maintained. There was no evi- 
dence that tolerance to the drug was developing. On the 
other hand, there was no evidence that the drug was produc- 
ing any gradual or steady improvement in symptoms. Evi- 
dently, the original response, which had developed within 
the first few weeks, was not further improved by continued 
use of the drug or by raising of its dosage. 


Case 2. H. S., a 68-year-old man, had had typical Parkin- 
son‘s disease for 4 years. The coarse tremor and hypertonicity 
of muscles were incapacitating. He was unable to dress or 
feed himself, and he had to be helped out of a chair when he 
tried to stand up. He walked with a typical shuffling gait, 
and the body was stiffly bent forward from the hips and 
shoulders. He was frequently awakened during the night b 
cramps in the muscles, which his wife had massaged for relief. 
Medication had consisted of eight “rabellon” tablets daily. 
There was no past history of encephalitis, ; 

The patient was started on 50 mg. of benadryl four times 
daily. Within 7 days he was able to stand up from a sitting 

sition unaided. He was also able to dress himself and to 

andle a knife and fork, although with difficulty. It was 
noted that he often sat for 1 hour without tremor, and he was 
able to walk with longer steps and without shuffling. Within 
2 weeks he was able to sit quietly in church for the first time 
in 3 years, and he even found it possible to sit quietly through 
a 3-hour symphony concert. The nocturnal muscle — 
disappeared, and he was able to sleep through the night with- 
out interruption. He gradually reduced the “rabellon” 
dosage to three tablets daily and he later remarked that he 
often did not take any for a day at a time. When this patient 
was last observed 3 months after starting benadryl therapy, 
he was leading a normal business and social existence without 
any apparent handicap from the occasional coarse tremors 
that at times became manifest. 


Case 3. M. F., a 66-year-old housewife, had been suffer- 


ing from Parkinson’s disease for over 5 years. The symptoms . 


started mildly but gradually progressed. After 4 years she 
became nearly helpless and was hospitalized for 6 months. 
The only medication consisted of 0.15 gm. of stramonium 
three times daily. She had complained of a “neuritis” in the 
right arm for 5 years, and during that period she had kept the 
arm close to the side of the body, using only the portion distal 
to the elbow joint. She complained of cramps in the knees, 


which kept her awake at night. There was no past history of” 


encephalitis. 

his woman demonstrated typical Parkinsonian tremor of 
fingers, chin and mouth. The face was mask-like. The walk 
was stiff, and the feet shuffled. The right arm was painful 
and was held stiffly against the side of the chest. Any at- 
tempt by the examiner to abduct the right arm or to extend 
the elbow was vigorously opposed by the hypertonic and 
rigid muscles. Forced motion of this arm iianak severe pain. 
The patient was started on 50 mg. of benadryl four times 
daily but was advised not to discontinue the stramonium. 
After 3 days of medication she gleefully greeted the physician, 
when he entered her room, by extending the right arm to 
shake hands. She remarked that she had been unable to do 
this for over 2 years. During the next 3 weeks she began to 
eat with a fork instead of using the fingers, to drink water 
from a glass instead of using a drinking tube, to fold a nap- 
kin, to make her own bed, to cut with scissors and to 
write a letter fairly rapidly and legibly. One of the first 
symptoms to disappear was a profuse and uncomfortable 
perspiration. The pain in the right arm disappeared entirely. 
An attempt was made to withdraw the stramonium, but the 
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tremor seemed to increase without it. As noted in other cases, 
complete withdrawal of the parasympathetic-inhibitory drugs 
caused some aggravation of symptoms. 


Case 4. S. B. A., a 68-year-old man, had suffered from 
Parkinson’s disease for 10 years. He had tried many types of 
therapy, including pyridoxine administered orally. and 
injection. He had been taking four “rabellon” tablets daily for 
3 years before starting on 50 mg. of benadryl four times daily. 
The patient had been unable to feed himself for the preced- 
‘ing 3 years, and he had been unable to dress himself for the 
previous 8 months. He had the usual difficulty in walk- 
ing, and the feet scuffed the floor. He complained of a 
very annoying sialorrhea and dysphagia. He noticed im- 
— within 1 week after starting the benadryl therapy. 

he improvement continued, and when he was last seen about 
2 months after institution of therapy, the transformation 
was remarkable. He stated that he could dress and feed him- 
self, write his name legibly and even lie down or get u 
out of bed without help. Formerly he could not even sit 
down or stand up from a chair without assistance. He re- 
marked that he could walk much farther without fatigue, and 
that the feet no longer scuffed the floor or the sidewalk. The 
sialorrhea and dysphagia disappeared. He noticed that he 
was less uncomfortable in hot weather after taking benadryl. 
He stated that at night he had formerly slept about 1 hour 
at a time before being awakened by a cramp in an extremity 
or by inability to turn in bed to a more comfortable position; 
he had obtained relief with sodium amytal, which he took 
frequently at bedtime. He found that benadryl enabled him 
to sleep all night, and he was able to dispense with the use of 
sedatives entirely. However, he was never advised to dis- 
continue the ‘“‘rabellon’’ since, in the other cases, it had been 
found that the parasympathetic-inhibitory drugs and the 
benadryl seemed to have a definite synergistic action. 


Case 5.* A. B., a 65-year-old ei woman, developed 
weakness and easy fatigability about 2 years before she was 
first examined. It was gradually noticed that tremor of the 
hands and fingers, particularly on the left side, had developed. 
The weight dropped from 124 to 98 pounds, and thyrotoxicosis 
was suspected. ‘i he basal metabolic rate was +37 per cent, 
falling to +24 per cent after 2 months of thiouracil therapy, 
but without any clinical improvement. The patient was 
noted to have a mask-like face, coarse tremor of the hands and 
fingers and shuffling gait, and the trunk and spine were bent 
stiffly forward. n scopolamine therapy (0.4 mg. twice 
daily) she showed considerable improvement, even to the 
extent that the basal metabolic rate fell to +14 per cent. 
She was maintained on this therapy for 4 months and was 
then shifted to 50 mg. of benadryl three times daily. She 
immediately noticed further improvement. There was much 
less fatigue, and she slept better and worried less. She found 
herself able to move about with a great deal more ease, but 
she had a temporary setback when she fell downstairs, the 
accident probably being the result of overconfidence in her 
abilities. She showed no added improvement when the 
benadryl dosage was raised to 300 mg. daily. The final dosage 
was maintained at 200 mg. daily, divided into four doses. 


_ Case6. A.G. F., a 66-year-old housewife, had been suffer- 
ing from typical Parkinson’s disease for 2 years with slight 
relief from atropine. She was started on 50 mg. of benadryl 
four times daily. When she was seen 1 month later there was 
a great deal of improvement in the tremor, and walking was 

tter. She remarked proudly that she was able to write 
letters quickly and quite easily, whereas er ney | a single 
letter took days to complete. She was later tried for several 
days on pyribenzamine in equal dosage, but there was an 
immediate aggravation of symptoms, which were at once re- 
lieved when she returned to Benadryl. 


Case 7. S. G., a 68-year-old woman, was seen after a 2- 
year history of progressively increasing 5 bea arog of Parkin- 
son’s disease. She was given 100 mg. of benadryl] three times 
daily with considerable improvement during the first few 
weeks, but without much noticeable benefit thereafter. 


Case 8. O. N. A., a 72-year-old man, was never seen by 
me or by my associates. He was suffering from Parkinson’s 
disease and was advised by the patient in Case 2 to take 


*I am indebted to Dr. Frank K. Paddock, of Pittsfield, Massachusetts, 
for permission to include Cases 5, 6 and 7. 
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benadryl for his symptoms. The patient’s wife stated that 
she and her husband were satisfied with the results: “If 
benadryl doesn’t do any more than to continue to make our 
nights more restful, it will be wonderful; we used to be up 
and down all night long, just in a nervous dither, but now, 
after using it just 28 days he sleeps through the night.” The 
neighbors remarked a noticeable chaage in the way the patient 
walked and turned around much more easily. 
get up and out of chairs more easily. 

The patient, who had had this condition for about 11 years, 
had previously received stramonium, which he had not taken 
since starting benadryl therapy. 


e could also 


Discussion 


The obvious benefits derived from the use of 
benadryl in the cases reported above can hardly 
be considered due to the enthusiasm with which a 
new drug is often administered. .The victims of 
Parkinson’s disease are not readily subject to sugges- 
tion, since they have all suffered from their illness 
too long to welcome a new therapy with much faith. 
However, the good results obtained in this small 
group may not withstand the test of larger series of 
cases. 

The beneficial results are not readily explained. 
An atropine-like actian of the drug has been de- 
scribed,” * and its effect in Parkinson’s disease may 
be similar to that of atropine. Furthermore, con- 
gestion of the choroid plexus has been observed in 
animals intoxicated with benadryl.! This effect 
may produce an enhancement of the circulation of 
the corpus striatum, where the symptoms of paral- 
ysis agitans are initiated. 


SUMMARY 


Eight patients suffering from paralysis agitans, 
(Parkinson’s disease), all of them in the arterio- 
sclerotic group, were treated with benadryl over a 
period varying from three to fourteen months. All 
patients noted considerable improvement in the 
symptoms so long as the drug was administered. 

Four of the treated patients continued to use 
parasympathetic-inhibitory drugs of the atropine 
series, and there seemed to be a synergistic action - 
between these drugs and benadryl. A closely re- 
lated antihistamine drug, pyribenzamine, appar- 
ently was ineffective in the treatment of Parkin- 
son’s disease. 

The possible mechanism of action of benadryl in 
this disease is briefly discussed. Its use is suggested 
as an added therapeutic weapon to be administered 
alone or in conjunction with the atropine-like drugs. 

Since this paper was submitted for publication 2 additional 


cases of Parkinson’s disease have been treated with benadryl. 
The response to the drug was excellent in both cases. 
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INTERCAPILLARY GLOMERULOSCLEROSIS 
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N 1936 a small series of cases was reported by 
I Kimmelstiel and Wilson! showing a conspicuous 
correlation between a syndrome of diabetes, ne- 
phrotic edema, gross albuminuria and hypertension 
and a peculiar type of intercapillary sclerosis of 
glomeruli. The nature of this investigation, taking 
its origin from systematic analysis of a large volume 
of autopsy material, precluded a specific detailed 
study of clinical features. The relatively scant clini- 
cal information was merely sufficient to emphasize 
the significance of the histologic findings. A large 
. number of similar cases have been reported during 
the last twelve years, and with them a wealth of 
clinical experience has supplemented the sketchy 
notes that accompanied the original description. 

Although, by and large, most authors confirmed 
these observations, an analysis of the literature has 
brought to light conflicting reports and divergent 
interpretations. The term “intercapillary glomerulo- 
sclerosis” has been maintained in most publications, 
a consoling circumstance for those who review the 
literature, but the name hardly veils the violent 
disagreement concerning the true nature of the con- 
dition. Many problems have been raised that still 
await clarification. The specificity of the glomerular 
lesion, the incidence of its occurrence, its relation to 
diabetes, the accurate definition of the clinical syn- 
drome, the histogenesis and many other questions 
are still under discussion. 

A survey of the literature has convinced us that 
many of the discrepancies originate from differences 
in the interpretation of histologic findings. It ap- 
pears to us that this explains why some authors 
believe the lesion to be highly specific, whereas others 
use it to illustrate the general concept of nonspecific- 
ity of glomerular lesions.2 It is also the obvious 
reason for wide variation in incidence reported by 
various authors, ranging from 15.0 to 63.7 per cent 
in autopsy material on diabetic patients. An at- 
tempt to clarify the histologic criteria must there- 
fore precede consideration of the remaining problems. 


SPECIFICITY OF GLOMERULAR LESIONS 


All observers have readily recognized the striking 
and characteristic change of the glomeruli. If fully 
developed, it consists of a hyaline mass in the central 
portion of the glomerular lobules, creating the im- 
pression of being situated between the capillaries. 
Different authors, however, vary considerably in 


*Pathologist, Charlotte Memorial Hospital, Charlotte, North Carolina. 
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their opinion concerning the specificity of this lesion 
for diabetes. Occurrence of intercapillary glomerulo- 
sclerosis in nondiabetic, arteriosclerotic kidneys has 
been reported as varying from 0.8 to 12.0 per cent,* 4 
and as high as 25.4 per cent (Horn and Smetana‘), 
Siegal and Allen,® on the other hand, found typical 
changes in only 1 out of 100 nondiabetic, hyper- 
tensive patients, and Bell’ states that he considers 
intercapillary glomerulosclerosis (of the nodular 
type) almost pathognomonic for diabetes. The rela- 
tively frequent occurrence of intercapillary glomeru- 
losclerosis in cases of glomerulonephritis is discussed 
separately below. 

All authors who observed intercapillary glomerulo- 
sclerosis in a significant number of cases in the 
absence of diabetes emphasize that the involvement 
was of “minimal sevérity” or of a mild degree. It 
seems, therefore, that previous statistics should be 
re-evaluated in the light of the criteria wed for the 

No claim of specificity was ridide in ‘the! ‘original 
report,! and the change in the- glomeruli. was de- 
scribed as representing merely an extreme degree of 
a process, milder forms of which are frequently 
found in nondiabetic kidneys of aged persons. Allen,® 
however, concluded from his detailed studies that 
the lesion under consideration is highly specific and 
differs not only quantitatively but also qualitatively 
from similar degenerative glomerular changes. His 
concept has been accepted in part by many writers. 
He showed that the hyaline mass contains markedly 
argentophilic laminated fibrils differing conspicu- 
ously in intensity of impregnation and arrangement 
from those seen in hyalin associated with nondia- 
betic glomerulosclerosis. Also noted was a relatively 
increased resistance to tryptic digestion of the 
“diabetic” hyalin in contrast to the nondiabetic 
hyalin. It is apparent that these criteria reinforce 
the contrast between diabetic and nondiabetic 
hyalinization, but in our opinion they do not estab- 
lish a clear-cut line of cleavage between specific and 
nonspecific changes. 

Bell? has attempted to clarify the situation by 
subdividing the glomerular changes into the nodular 
and the diffuse type. 


Nodular Type 


This change, consisting in rare defined spheri- 
cal bodies, is apparently the same as that originally 
designated as “severe degree.”! The renal involve- 
ment can be graded according to the number of 
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nodules per glomerulus and the number of glomeruli 
presenting the lesion. 

There can be no doubt that the nodular type is 
occasionally observed in cases in which diabetes can 
reasonably safely be excluded. Siegal and Allen® 
have presented convincing evidence in a patient 
who demonstrated all other components of the syn- 
drome but whose fasting blood sugar level was 
within normal limits. Unfortunately, a glucose- 
tolerance curve was not determined. The over- 
whelming majority of such cases, however, are found 
in kidneys of diabetic patients. This lesion, accord- 
ing to Fahr,® “‘is seen infinitesimally more rarely in 
nephrosclerosis without diabetes,’ and Bell’ con- 
siders this type almost pathognomonic for diabetes. 
With few exceptions most writers have concluded 
that the nodular (severe) type constitutes a reliable 
aid to the diagnosis of diabetes at autopsy. Even 
the authors who reported a relatively high percent- 
age of intercapillary glomerulosclerosis in cases 
without diabetes observed that diabetes is rarely 
absent if the glomerular lesions are severe. !* ~® 10-12 
Dr. A. C. Allen, in a personal communication, goes 
so far as to say: 


In view of our experiences and those of our associates 
over the past years, 1 am altogether convinced of the speci- 
ficity of the nodular lesion, which is the only lesion that is 
of current pertinence. I should strongly suspect that the 
finding of a nodular lesion in a non-diabetic means either 
that ~ mild form of diabetes mellitus, which these patients 
often have, has been overlooked, or that there has been a 
confusion of the definitive histologic criteria that this 
lesion possesses. 


Diffuse Type 


Bell’? does not give a detailed description of this 
lesion except for stating that it resembles the changes 
in chronic glomerulonephritis and is formed by 
splitting of the inner basement membrane. This 
type, according to Bell, may be present alone or in 
conjunction with the nodular type. Although it is 
not certain, it is most likely that the diffuse form is 
identical with what other authors have designated 
as “less severe degrees.” This form is apparently 
more frequent in cases of diabetes than the nodular 
type, but at the same time is more common in non- 
diabetic patients.*» 5 According to Bell? the nodular 
lesion occurred in 15.9 per cent of cases of diabetes, 
and the combined nodular and diffuse form in 
29.2 per cent — that is, almost twice as often, It is 
inferred from Bell’s description that the diffuse lesion 
is not always readily identified and correctly inter- 
preted. Hence, no accurate estimate can be made 
of its specificity. The diffuse or less severe type of 
intercapillary glomerulosclerosis does not possess 
sufficient histologic characteristics to be distin- 
guished from other intercapillary glomerular changes, 
and its relation to diabetes is yet to be explored. It 
is conceived by most authors as a forerunner of the 
nodular type. In its mildest form Kimmelstiel and 
Wilson! linked it to a rather frequent glomerular 
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change in senile kidneys, which they believed to be 
only indirectly connected with vascular sclerosis 
and which they were not able to correlate with 
diabetes. They termed this process “axial” glo- 
merular thickening — an “aging” process. It is of 
interest to compare this interpretation of histologic 
findings with Goodof’s’ statement that the glucose- 
tolerance curve in older patients often approaches 
that of diabetes, apparently parallel to the aging 
process of the glomeruli. 

The final proof of the specificity of intercapillary 
glomerulosclerosis, namely, the experimental repro- 
duction of the lesion, has been attempted by Lukens 
and Dohan." These authors rendered a dog diabetic 


Taste 1. Frequency of Intercapillary Glomerulosclerosis 
Reported 1n the Literature. 
INCIDENCE APPROXIMATE oF 
AuTHor % Mates To FemMa.es 
Bell7.... 14.5 2:1 
Goodofs. arg tag 10:7 
Morales. 
Diaz Riverat®........ — 2:1 + 


*Corrected figures: only such cases as are designated as ‘‘advanced”’ are 
used in this table. 


with extract of the anterior lobe of the pituitary 


gland. The dog maintained diabetes during a five- 
year period. A post-mortem examination revealed 
lesions in the kidneys resembling early lesions of 
intercapillary glomerulosclerosis. 

In summary, an evaluation of available statistical 
data reveals that the nodular or severe type of inter- 
capillary glomerulosclerosis can be regarded as al- 
most specific for diabetes. If, however, the diffuse, 
or less severe type, is included in the statistics, the 
incidence of its occurrence in diabetes rises as its 
specificity falls. A clear distinction between..the 
two types is therefore imperative if the concept of a 
specific “‘diabetic” glomerulosclerosis is to be saved. 


FREQUENCY 


The survey of the literature does not permit final 
conclusions concerning the frequency of intercapil- 
lary glomerulosclerosis since it is not always possible 
to determine how strictly the histologic criteria have 
been applied. Even if confined to reports in which 
one can be reasonably certain that the nodular 
type is referred to, the figures vary greatly (Table 1). 
From a selection of such statistics, which lend them- 
selves to reasonably secure interpretations, the con- 
clusion is drawn that intercapillary glomerulo- 
sclerosis occurs in approximately 17 per cent of all 
cases of diabetes, about twice as often in women as 
in men. It apparently occurs rarely in the first two 
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decades of life (Fig. 1), only 3 cases being reported at 
the ages of sixteen,‘ seventeen,’ and nineteen,?® al- 
though the lesions were only of a mild or diffuse 
type in at least 1 of these cases (the degree was not 


10 20 60 © 
Ficure 1. Occurrence of Intercapillary Glomerulosclerosis 


according to Decade of Life. 


clearly indicated in either of the other cases). After 
that a slow rise occurs in the third decade of life, 
although, again, these cases seem to be of milder 
degree.* The incidence subsequently rises further, to 


TaBLe 2. Points of Difference between Patients with Chronic Glomerulone 
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in chronic glomerulonephritis.** How often this 
occurs is difficult to estimate since most authors do 
not indicate the degree or type observed. In most 
cases it is relatively simple to segregate the diffuse 
type of intercapillary glomerulosclerosis in chronic 
glomerulonephritis from that in diabetes. The main 
distinguishing features have already been discussed 
by Kimmelstiel and Wilson! and later by others. 
Since intercapillary glomerulosclerosis begins in the 
center of the lobule and glomerulonephritis in the 
peripheral capillaries, the former usually shows 
widened peripheral capillaries with a clearly demar- 
cated basement membrane, and the latter shows 
narrowed capillary lumens with a blurred basement 
membrane. Additional general criteria, as a rule, 
make the differentiation relatively simple. 

Cases of chronic glomerulonephritis, however, are 
seen in which the kidneys show occasional, or even 
numerous, glomeruli indistinguishable from the 
nodular type of intercapillary glomerulosclerosis, 
and in these cases diabetes is known to be absent. 
Are the morphologic changes in these cases funda- 
mentally the same or do they represent a different 
pathologic process? To our knowledge only one 
attempt has been made to answer this specific ques- 
tion. Henderson et al.!*® made a comparative clinical 


hritis Associated with Intercapillary Glomerulo- 


sclerosis and Patients with Diabetes and Intercapillary Glomerulosclerosis. 


ConpiTI0oN 


AVERAGE EpEMA ALBUMINURIA SPECIFIC 
AGE oF RAVITY 
PaTIENTS 
Diabetes with inter- 58 Less promi- Less intense Higher 
capillary glo- nent 
merulosclerosis 
Glomerulonephritis 32 More promi- More intense Lower 


with intercapil- 
lary glomerulo- 
rosis 


Ure Anemia’ Retinopatny DuRATION OF 
NITROGEN ERMINAL oF 
ILLNESS Deata 
Lower Less severe Diabetic type Monthsto Varied 
years 
Higher More Hypertensive 1 to 4 Usually car- 
severe type months diac, renal 


or antec- 
tious 


reach its maximum during the sixth decade, there- 
after declining slightly. Bell’s statistics seem to 
represent best the general impression gained from a 
survey of the literature. | 

_In summary, intercapillary glomerulosclerosis of 
the nodular type occurs in approximately 17 per cent 
of all cases of diabetes, most frequently during the 
sixth decade of life. 


RELATION TO CHRONIC GLOMERULONEPHRITIS 


Clinically, these conditions may closely resemble 
each other. Diabetic patients with albuminuria, 
nephrotic edema, hypertension and renal insuffi- 
ciency have often been diagnosed as having diabetes 
complicated by independent glomerulonephritis.® 1° 
Derow et al.!® pointed out that aside from the age, 
the absence of previous history of acute glomerulo- 
nephritis may be the only information of differential 
significance. 

There is no doubt that intercapillary glomerulo- 
sclerosis may occur in a significant number of cases 


study that revealed the following facts: cases of 
chronic glomerulonephritis with or without inter- 
capillary glomerulosclerosis show no _ significant 
clinical differences; and patients with chronic glo- 


merulonephritis with intercapillary glomerulosclero- _ 


sis differ from diabetic patients with intercapillary 
glomerulosclerosis in spite of superficial resem- 
blances. Both groups have in common hypertension 
of varying degrees, albuminuria, edema and retinop- 
athy.. The points of difference are summarized in 


Table 2. This analysis clearly depicts the essential — 


clinical differences between glomerulosclerosis and 
chronic glomerulonephritis in general. The authors 
conclude from this comparison that intercapillary 
glomerulosclerosis in diabetes constitutes a patho- 
logic process different from intercapillary glomeru- 
losclerosis accompanying chronic glomerulonephritis, 
although they closely resemble each other histologi- 
cally. It should be taken into consideration, how- 
ever, that most of the clinical differences are quanti- 
tative ones. It appears questionable that the pro- 


= 
€ 
19.0 
15.7 
12.0 
5.7 


Vol. 238 


No. 25 


found changes in protein metabolism and in renal 
function that occur in chronic glomerulonephritis 
could be altered perceptibly by the accompanying 
intercapillary glomerulosclerosis, which, by itself, is 
associated with similar changes of a lesser degree. 
If intercapillary glomerulosclerosis of the diabetic 
type occurs in chronic glomerulonephritis, it may be 
expected that the related clinical symptomatology is 
completely masked by that of the glomerulo- 
nephritis. Only the retinopathy is different in 
quality in the two conditions, and, as pointed out 
below, this type of retinopathy is directly dependent 
upon the diabetes rather than upon the renal lesion. 

We are therefore inclined to assume that the same 
process of intercapillary glomerulosclerosis that oc- 
curs in diabetes also occurs in chronic glomerulo- 
nephritis. The fact that it is relatively more com- 
mon in glomerulonephritis than in any other disease 
except diabetes should prompt one to search for a 
metabolic disturbance prevalent in both conditions 
as the precipitating factor. 

In summary, the clinical symptomatology of inter- 
capillary glomerulosclerosis in diabetes and of 
chronic glomerulonephritis may resemble each 
other closely. Signs of importance in the differential 
diagnosis are briefly tabulated. Histologically, the 
lesion may be indistinguishable at times, although 
in the majority of cases, the differences are obvious. 
There is no reason to assume a difference in patho- 
genesis between diabetic intercapillary glomerulo- 
sclerosis and intercapillary glomerulosclerosis in 
chronic glomerulonephritis. 


RELATION TO NEPHROTIC SYNDROME 


If the nephrotic syndrome is defined as a condition 
characterized by albuminuria, hypoproteinemia, 
hypercholesteremia and edema, it’ may be stated 
that this has not been reported in cases of diabetes 
without intercapillary glomerulosclerosis.* On the 
other hand, fully developed nephrosis does not 
often participate in the complex syndrome con- 
nected with intercapillary glomerulosclerosis. Al- 
buminuria is present in most cases and seems to be 
roughly parallel to the severity of glomerular in- 
volvement,® but lesser degrees of albuminuria may 
be related to cardiac or other renal lesions. Exact 
figures in that respect are not available, but most 
authors agree that significant albuminuria (a ++ 
to ++++ test) occurs in the majority of cases. 
However, Bell’? reports that no albumin or a faint 
trace was found in 29 per cent of his cases of inter- 
capillary glomerulosclerosis. Here, again, mild or 
diffuse lesions may have been included in this series. 

Available data concerning hypoproteinemia, hy- 
percholesteremia and edema are rather incomplete 
and vary considerably. Some of the earlier reports 
with relatively small series show rather high per- 
centages. Newburger and Peters?’ and Porter and 


Walker® report the presence of significant albumin- 
uria, hypoproteinemia and edema in 75 to 100 per 
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cent of cases. Hernandez Morales!® reports a 
nephrotic picture in all of his 6 cases. Siegal and 
Allen® likewise stress the common occurrence of the 
nephrotic syndrome. In later large series, however, 
its occurrence is reported to be considerably less 
frequent. Goodof* observed edema on a hypopro- 
teinemic basis in 30 per cent of 18 cases with ad- 
vanced lesions. Laipply‘ found that the nephrotic 
syndrome was present in only 6.3 per cent. Bell? 
states that only about a third of his cases showed 
edema and that in no case was it so marked as that in 
lipoid nephrosis; 7.5 per cent Grade 2 to 3 edema 
occurred in his cases of nodular intercapillary glo- 
merulosclerosis. Henderson et al.!® state that some 
degree of edema was present in 47 per cent of their 
cases of intercapillary glomerulosclerosis, but in 
only 6.6 per cent could the edema be classified as 
nephrotic in type. It seems justifiable to assume 
that with application of more rigid criteria, edema 
of the nephrotic type seems to occur in less than 10 
per cent of cases of intercapillary glomerulosclerosis. 

In summary, a significant degree of albuminuria 
occurs in the majority of cases of intercapillary glo- 
merulosclerosis. The nephrotic syndrome, however, 
seems to occur in less than 10 per cent of the cases 
of intercapillary glomerulosclerosis verified by 
autopsy. It is of significance that no cases have been 
recorded of diabetes with nephrosis in which inter- 
capillary glomerulosclerosis was not demonstrated. 


(To be concluded) 
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CASE 34251 


PRESENTATION OF CASE 


A sixty-three-year-old businessman entered the 
hospital because of persistent epigastric pain of eight 
months’ duration. 

Fifteen years and again five years before admission 
the patient had epigastric distress, which occurred 
following meals and also at night, awakening him 
from sleep. In both episodes the symptoms were re- 
lieved by food, milk and sodium bicarbonate. Eight 
months before admission he experienced similar but 
more severe epigastric distress and pain and did not 
respond to the usual regime. There was increasing 
anorexia, fatigue, lassitude and a weight loss of 20 
pounds. The patient complained of generalized pru- 
ritus of two months’ duration. He had had no jaun- 
dice or change in character of stools or urine. Un- 
* usual business and family problems existed during 
the period before he entered the hospital. An x-ray 
film of the gastrointestinal tract two weeks before ad- 
mission showed the lower esophagus to be slightly 
wider than usual, and its folds were more prominent 
than usual, though not definitely tortuous. The 
proximal part of the stomach revealed no evidence 
of a filling defect, and peristalsis was normal. The 
pylorus and prepyloric region were spastic and nar- 
rowed throughout most of the examination but filled 
to a wide diameter at times and appeared distensible 
throughout. There was a suggestion of a small, con- 
stant accumulation of barium on the lesser curvature 
and antrum, which might have represented a small 
crater; mucosa appeared to be present in this region. 
The duodenal cap and loop were not remarkable. 
After six hours most of the barium lay in the ter- 
minal ileum and right colon, but there was a small 
residuum of barium mixture with fluid in the stom- 
ach. A qualitative test for sugar with Benedict’s 
reagent was olive green. There was no bile or al- 
bumin in the urine. The red-cell count was 5,430,000 
and the white-cell count 7600. After two weeks 
on a strict regimen for peptic ulcer the patient’s 
symptoms were unrelieved. It was believed that he 
should be hospitalized in view of the x-ray findings 
to determine more clearly the nature of the lesion 
and to regulate his diabetes at the same time. 
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Physical examination showed a well nourished 
man with slight icterus of the scleras. A moderately 
firm, nontender lymph node 1 cm. in diameter was. 
felt in the left axilla. The heart and lungs were neg- 
ative. 

The temperature, pulse and respirations were nor- 
mal. The blood pressure was 110 systolic, 70 dias- 
tolic. 

Examination of the besa disclosed a hemoglobin 
of 14.4 gm. and a white-cell count of 12,900, with 
76 per cent neutrophils. The urine had a specific 
gravity of 1.032 and gave a + test for albumin and 
a ++ test for bile, and the test for sugar was green. 
The sediment contained occasional pus cells. The 
fasting blood sugar was 171 mg., the phosphorus 3.0 
mg. and the aikaiine phosphatase 24 units per 100 cc. 
The seruin bilirubin was 3.2 mg. per 100 cc. direct, 
and 4.0 mg. indirect. The fasting blood sugar on the 
second hospital day was 250 mg. per 100cc. A gas- 
tric analysis revealed no free hydrochloric acid in the 
first specimen, but the third specimen contained 40 
units of free acid, and the total acid was 51 units. 
The prothrombin time was 20 seconds (control, 21 
seconds). The cephalin-flocculation test was neg- 
ative. A stool was mustard colored. 

An x-ray film showed the esophagus to be as be- 
fore. The stomach was dilated and contained con- 


siderable fluid so that adequate examination was im- 


possible. There was an area of irregularity in the 
prepyloric and antral regions. On the lesser cur- 
vature over a considerable distance, about 6 cm., 
was what appeared to be shortening of this portion 
of the stomach. It was not certain that there was a 
filling defect in this region. The second portion of 
the duodenum was narrowed, and there appeared to 
be pressure on its medial aspect. At the end of six 
hours most of the barium remained in the stomach, 
which was dilated. 

Following admission to the hospital the patient 
became frankly jaundiced. He continued to have a 
great deal of epigastric pain, nausea without vomit- 
ing, and diarrhea. The pain was only partially re- 
lieved by milk and gelusil. 

An operation was performed on the thirteenth 
hospital day. “ 


DIFFERENTIAL D1IAGNOsIS 


Dr. Wyman Ricuarpson: This is going to be the 
shortest discussion on record, I hope. 

“Unusual business and family problems exist- 
ed... .” I looked at that statement with a good 
deal of skepticism because it appears to be trying 
to tell me that this man had an ulcer. 

This patient had partial biliary obstruction. He 
had had it for some time. The fact that he itched, 
the fact that he had a measurable as well as an ob- 
servable amount of icterus and that the alkaline 
phosphatase was considerably elevated means par- 
tial biliary obstruction. The common éauses are: 
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operative trauma (this patient had had no opera- 
tion), stone in the common duct and tumor, es- 
pecially tumor of the biliary tract or head of the pan- 
creas. One other bit of evidence—this man had 
mild diabetes. It is my opinion that mild diabetes 
is commonly associated with chronic gall-bladder 
disease. 

The question is, How are we going to decide 
whether this was tumor or stone? I am going to say 
that the patient had a stone in the common duct. 

I must say one or two more things. Once in a blue 
moon one finds a peptic ulcer that will cause biliary 
obstruction. The ulcerative lesion is in the mid- 
portion of the duodenum, and in the cases that I 
have seen, the ulcers have been large. I do not want 
to insult the X-ray Department by telling them that 
this man had a large ulcer in the duodenum. It is 
stated that the duodenum was narrowed. Carci- 
noma of the pancreas is sometimes associated with 
widening of the duodenal loop. That is not mentioned 
here, but there was a suggestion of pressure on the 
medial side of the duodenum. From the report, that 
is the impression I got, which should lead one to the 
diagnosis of tumor. 

There are various other exotic conditions such as 
xanthoma with obstruction of the biliary tract. An- 
other rare situation is that of lymph-node involve- 
ment by tumor, with pressure on the bile duct and 
partial biliary obstruction. That is relatively 
rare, but I have to consider this lymph node in the 
axilla and I wondered if that might be part of a met- 
astatic process. I cannot conceivably rule out a ma- 
lignant process, and I have to put Dr. Wyman on the 
spot in just a moment because I am discounting 
some of these x-ray findings. For instance, stasis 
was marked on x-ray examination, but nothing is 
said in the record about clinical signs of stasis. There 
was no vomiting and no statement regarding in- 
tubation of the stomach, and it seems from the his- 
tory that no one was impressed by this x-ray evi- 
dence of stasis. I get the impression that the x-ray 


findings were due to a change in motility. One can — 


have changes in motility from biliary obstruction 
alone. The problem then is, Did this patient have 
carcinoma of the stomach with extension to give 
partial biliary obstruction? I will say before I see 
the x-ray films that I do not believe that he had car- 
cinoma. The operation was a laparotomy, the stone 
was removed, and he was probably cured. May we 
see the x-ray films? 

Dr. Stantey M. Wyman: The irregularity of 
the prepyloric and the antral regions is best seen in 
these two large films. The spot films did not show 
the lesion as we hoped they might. The area in ques- 
tion was flexible and distensible. The mucosa seemed 
to run throughout it. The duodenal cap filled out 
to a good normal contour and seemed to show no de- 
formity or evidence of crater. The narrowing of the 
duodenum that is mentioned seems to be in the 
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second portion and seems to be somewhat changing 
in character. There is a suggestion of the so-called 
“inverted three” sign, which is often present in tu- 
mor. This was not definite. We concluded that the 
patient had pressure on the medial aspect of the 
second portion of the duodenum and that he had 
disease in the prepylorus, which was perhaps old 
and represented scarring. There seemed to be no 
evidence of infiltration of the second portion of the 
duodenum, and this was considered a purely ex- 


‘trinsic pressure manifestation. 


Dr. 
though? 

Dr. Wyman: Yes; it seemed definite. 

Dr. Ricuarpson: It shows what seems to be 
pressure. 

Dr. Wyman: It is not widened, though. The 
loop does not seem increased in size on that film. On 
this film it is larger than usual, and the second por- 
tion of the duodenum seems to lie more toward the 
right than one would expect. This is a six-hour film 
at the second examination, showing considerable re- 
tention of barium in the stomach. 

Dr. Ricuarpson: I cannot laugh off this lesion 
in the prepyloric region. It must be an intrinsic 
lesion. 


Dr. Wyman: I believe so. My own impression 
was that it was a scar due to a previous ulcer. 

Dr. Ricuarpson: I have to take that lesion in 
the stomach serious]y, and it may well account for 
the stasis. I am not sure how seriously to take the 
duodenal lesion. If one takes it really seriously, it 
is evidence in favor of tumor. I do not see how it 
could have been an ulcer of the midportion of the 
duodenum with biliary obstruction. I will say that 
the patient had, in addition to stone, a benign gas- 
tric ulcer, since he had a history of epigastric pain 
going over fourteen years or more—a long period. 

I shall summarize, then, by saying that he had a 
stone in the common duct and benign gastric ulcer, 
perhaps healed at the moment, with a good deal of 
scarring, and I do not know what he had in the duo- 
denum. What do you say, Dr. Adams? 

Dr. F. DennetreE Apams: I would put my 
money on tumor. 

Dr. Ricwarpson: Where? 

Dr. Apams: During the last fifteen minutes I 
fluctuated from pylorus to pancreas. In view of the 
fact that some relief from pain was afforded by a 
Sippy diet, I would put it in the pylorus. 

Dr. Wyman: What about stones? 

Dr. Apams: I do not believe that the history is 
consistent with stones. 

Dr. Ricuarpson: I thought perhaps on the law 
of chance that tumor would be more likely, but I 
will stick to stone in the common duct, and I believe 
that the operation was a laparotomy. It may have 
been a lymph-node biopsy from the right axilla, 


RicHarpson: That was fairly definite 
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which turned out to reveal a reticulum-cell sarcoma, 
or the operation may have been a gastroscopy. Do 
you still do that to us, Dr. Mallory? 

Dr. Tracy B. Matiory: It was a laparotomy. 

Dr: Apams: One more statement — if this man 
had trouble from a stone in the common duct, he 
should have had some fever, I believe. 

Dr. Ricnarpson: He may have had. We had 
one extraordinary patient on the ward with itching 
of a year’s duration and no fever who was operated 
on and a stone was found in the common duct. 

Dr. Apams: This man had so much jaundice 
and so much obstruction that he should have ha 
fever. 

Dr. Ricnwarpson: One had better say that the 
diabetes was incidental. Diabetes associated with 
carcinoma of the pancreas appears very late in 
the disease. 

Dr. Apams: That would be rare. 

Dr. Ricwarpson: Incidental diabetes goes bet- 
ter with disease of the gall bladder. 

Mr. Georce A. McLemore, Jr. How about 
diabetes with chronic pancreatitis? 

Dr. Ricwarpson: That would be in favor of 
stone. 

Dr. Danie S. Exuis: This patient was first seen 
two weeks before admission to the hospital. The 
course at that time seemed perfectly typical of pep- 
tic ulcer, though the history of itching bothered me 
a little. When I found sugar in the urine I took it to 
be due to diabetes. The first x-ray film was reported 
as showing the presence of probable ulcer in the pre- 
pyloric region. In two weeks, between the time he 
was first seen and when he came back for x-ray and 
follow-up study, the patient had not had any relief 
on a strict ulcer regime, and he had continued to 
lose weight. He was admitted to the hospital be- 
cause we thought he had a lesion in the stomach 
that probably should come out. We also hoped to 
find out more about the diabetic setup. He was not 
jaundiced, and he had no bile in the urine. As a 
matter of fact, the jaundice was not detected until 
two days after admission to the hospital, when he 
became frankly jaundiced, but he had bile in the 
urine. X-ray examination was repeated, and Dr. 
Wyman has described the findings. We also thought 
that he had involvement of the stomach, probably 
‘cancer of the stomach involving the pancreas or 
cancer of the head of the pancreas involving the stom- 
ach. As an outside possibility we hoped that this 
man had a chronic ulcer that had perforated into 
the head of the pancreas and caused a large inflam- 
matory mass, which might have accounted for the 
pressure defect seen on the duodenum. 


CuinicaL Diacnosis 
Carcinoma of head of pancreas ? 
Dr. Ricwarpson’s DIAGNOSES 


Stone in common bile duct. 
Gastric ulcer, ? healed. 
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ANATOMICAL D1AGNosIs 


Adenocarcinoma of common bile duct and papilla 
of Vater. 


PATHOLOGICAL DiIscussION 


Exits: Dr. McKittrick explored the patient. 
The first surprise was that the stomach was entirely 
normal, perfectly free and fairly movable. There 
was no evidence of new or old ulcer that one could 


’ see or feel in the stomach or in the duodenal cap. We 


were a bit perplexed, and Dr. McKittrick explored 
the head of the pancreas, which felt perfectly normal. 
He tried to free up the duodenum, and in the second 
portion of the duodenum, before it was opened, 
there appeared to be a soft, movable mass, about 
the size of a man’s thumb. The duodenum was then 
opened longitudinally, and for the moment it was 
difficult to visualize a mass. Subsequently, on the 
posterior wall, at the ampulla of Vater, an intra- 
mural mass was found, which seemed to involve the 
common duct. It was obviously a tumor involving 
the distal end of the common duct where it runs 
through the wall of the duodenum. The question 
was whether or not a radical resection and Whipple 
type of operation were to be done—or whether a local 
excision might be successful. Dr. McKittrick finally 
decided to attempt a local excision. He transected 
the duodenum and resected a segment about 5 cm. 
in length, which included the papilla and portions 
of the common bile duct and the duct of Wirsung. 
He sewed the severed ends of the common duct and 
the pancreatic duct into the posterior wall of the 
duodenum and then madean end-to-end anastomosis. 

Dr. Matiory: The specimen that we received 
was a segmental resection of the duodenum with the 
papilla of Vater in the center. The papilla was .oc- 
cupied by a tumor that proved to be a very well 
differentiated adenocarcinoma. A portion of the 
tumor was relatively benign in appearance, and 
another portion definitely invasive and malignant, 
suggesting that the tumor started as a benign polyp 
and later became malignant. Both polyps and 
carcinoma can occur in the ampulla of Vater. 

Dr. RicHARDsoN: 
would account for the narrowing of the duodenum. 

Dr. Exuis: It would have presented a defect 
in the lumen of the duodenum. There was no way 
that it would account for narrowing by compression 
from outside. 

’ Dr. Apams: How is the patient doing? 

Dr. Exxis: The postoperative course was in- 
teresting. For three days it was excellent, but dur- 
ing the next twenty days he had a stormy time. A 
T-tube had been sutured into the common duct, 
and a cigarette drain in the foramen of Winslow. 
For the first few days*the patient drained 700 cc. 
of normal bile; then the wound began to drain co- 
pious quantities of bile-stained material, between 
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2200 and 2500 cc. a day. With this much loss of 
fluids we were unable to keep the electrolyte or the 
nutritional balance. The chloride fell to around 83 
milliequiv. per liter, the nonprotein nitrogen rose 
steadily to 125 mg. per 100 cc., and he became ure- 
mic and began to lose ground. Needless to say, we 
became very worried about him. About a week post- 
operatively, we decided that we had to do a jejunos- 
tomy to feed him because anything we gave by 
mouth was coming out through the common duct. 
Almost as soon as jejunostomy was done, he im- 
proved, and whether it was time for him to get well 
or whether the procedure accounted for it we could 
not decide. We were able to feed him back the con- 
tents of the common-duct-tube drainage. The non- 
protein nitrogen fell to normal within three or four 
days. The diabetes, which had been something of 
a problem immediately postoperatively, cleared up 
in time. At the end of about two months we sent 
him home. I talked to him yesterday and he has 
gained 5 pounds, is walking around and wants to 
go back to work. 

A Puysician: Was the stomach opened? 

Dr. Exuts: No. 

Dr. Ricuarpson: Therefore, a healed gastric 
ulcer has not completely been ruled out. 


CASE 34252 


PRESENTATION OF CASE 


An eighty-one-year-old retired policeman was 
_admitted to the hospital complaining of a mass in 
the neck and fever. | 

He had been in exceptionally good health all his 
life until six months before admission, when he 
noted a nontender area of swelling in the left side 
of the neck. The mass gradually increased in size 
and was noted by his family for the first time one 
month before admission. During the three weeks 
preceding admission it increased rapidly and he 
was aware of a shift in position of the hyoid bone 
as though his “‘windpipe were broken.” Four days 
before admission he had a severe shaking chill 
followed by fever and marked weakness. There 
were no subsequent chills, but the fever continued 
until admission. 

He had had mild dyspnea on exertion for several 
years and slight ankle edema but no orthopnea or 
hypertension. 

Physical examination showed an obese man ap- 
pearing much younger than his stated age. The 
fundi were normal. The posterior pharyngeal wall 
was slightly injected. No masses were visible in- 
side the mouth. The neck was short and thick. A 
nontender mass, measuring 9 by 9 cm., occupied 
the left side of the neck; its upper and lower mar- 
gins seemed to be bounded by fascial planes. Some 
observers believed it to be solid; others thought it 
-was cystic. The trachea and the hyoid bone were 
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deviated to the right. The heart was question- 
ably enlarged. The rate was grossly irregular at 
110. No murmurs were heard. Scattered coarse 
rales were heard at the lung bases bilaterally. No 
organs or masses were palpable in the abdomen. 
The prostate was firm and enlarged to two and 
a half times the normal size. 

The temperature was 102.2°F. The blood pres- 
sure was 110 systolic, 80 diastolic. 

Examination of the blood demonstrated a hemo- 
globin of 14 gm. and a white-cell count of 14,500, 
with 85 per cent neutrophils. The urine was not 
remarkable. The stools were guaiac negative. The 
nonprotein nitrogen was 41 mg., and the total pro- 


Ficure 1. 


tein 6.2 gm. per 100 cc. An electrocardiogram 
showed auricular fibrillation, with a ventricular 
rate of 95, and no other definite abnormality. 

On x-ray examination the esophagus was found 
to be markedly displaced to the right and also 
somewhat anteriorly. There was no evidence of 
intrinsic involvement of the proximal esophagus. 
The mediastinum showed considerable widening, 
both superiorly and at the level of the hilar struc- 
tures (Fig. 1). X-ray examination of the naso- 
pharynx and the base of the skull showed no ab- 
normalities. The basal metabolic rate was ~-15 
per cent. 

During the first three hospital days the tempera- 
ture gradually reached normal levels. On a low- 
salt diet and digitalis the respiratory symptoms sub- 
sided. 

An operation on the neck tumor was performed. 
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DIFFERENTIAL DIAGNosIS 


Dr. Irap B. Harpy: May we see the x-ray films? 

Dr. James J. McCort: These films show the 
mass described on the left side of the neck, dis- 
placing the trachea and the esophagus markedly 
to the right. A small amount of barium remains 
in the pyriform sinuses. The mediastinum is wide 
and continues so to about the level of the aortic 
arch. There seems to be a definite soft-tissue mass 
lying in this region. The heart is slightly prominent 
in the region of the left ventricle. The aorta is 
tortuous. A spot film taken of the barium in the 
esophagus shows the marked displacement de- 
scribed to the right and anteriorly. 

Dr. Harpy: Is there any calcification or any 
irregularity in the soft-tissue mass? 

Dr. McCorrt: It seems to be smooth, and there 
is no calcification in it. 

Dr. Harpy: In summary, we have an eighty-one- 
year-old man who was essentially well until six 
months before he entered the hospital. At that 
time he noticed a gradually increasing mass in the 
left side of the neck, which was first noticed by 
the family one month before entry. It appeared 
to increase more rapidly in size over the three weeks 
immediately preceding entry, and a few days be- 
fore he arrived in the hospital he had fever and a 
chill. Apparently he had no true obstructive symp- 
toms from the mass. He had some cardiac symp- 
toms that could be explained on the basis of the 
heart alone, I suppose, without obstruction. 

So far as the physical examination is concerned, 
we find only a few points in the abstract that were 
abnormal. The mass in the neck is described as 
measuring 9 by 9 cm.; it was nontender. Outside 
that there is nothing to help us. We would like 
to know whether it was freely movable or attached 
to the skin or more movable laterally than up and 
down — whether there was a bruit or any pul- 
satile qualities to the mass. 

Dr. Tracy B. Mattiory: Dr. Aub, can you 
answer any of those questions? 

Dr. JoserH Aus: The mass was rubbery, had a 
smooth edge and was enormous. It could be felt 
up and down the neck and deep into the medias- 
tinum. 

Dr. Harpy: The patient was fibrillating. I as- 
sume, however, that that was incidental and was 
on the basis of arteriosclerotic heart disease. The 
prostate was two and a half times the normal size. 
He had had no genitourinary symptoms. I sup- 
pose he was entitled to that much enlargement at 
eighty-one years of age; it was probably benign 
hypertrophy. 

Perhaps some of you could come out with a 
diagnosis now, but for me to try to make a work- 
ing diagnosis it was necessary to go through the 
differential diagnosis of lumps in the neck. I still 
do not know whether I can make a diagnosis. We 
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might mention some of the possibilities purely to 
exclude them, I hope. In the first place, I thought 
of the so-called congenital lesions. A man of eighty- 
one is rather old for an initial appearance of these 
cystic structures, but there certainly are rare cases 
in which congenital cysts have appeared late in 
life, in middle age anyway. Branchial-cleft cysts 
occur and may occasionally degenerate into car- 
cinoma. The cystic hygromas—the types of 
tumors that arise from lymph tissues — certainly 
appear most frequently in younger people, and I 
think they are usually lower in the neck, probably 
supraclavicular in most cases, the supraclavicular 
part being the largest part of the tumor. The thyro- 
glossal cyst is midline; this was definitely lateral. 
I believe that the congenital types of lesion can be 
excluded, principally because of the patient’s age. 

We next should consider the infections — the 
involvement of the lymph tissue from infection, 
both acute and chronic, specific and nonspecific. 
I think that any acute lymphadenitis of this size 
would have been associated at an earlier date with 
more systemic symptoms of infection and that the 
lymph nodes would have been tender. It is definitely 
stated that this mass had never been tender. So 
far as the specific types of lymphadenopathy are 
concerned — for instance, tuberculosis — it would 
be most unusual for the first indication to appear 
at this age. Also, the size of the mass is very much 
against that particular type of pathologic process. 

In passing, we must think of the so-called lateral 
aberrant thyroid tissue and possibly of cancer. The 
mass developed rather rapidly in size for such a 
lesion, however, and was probably much larger 
than one sees in that disease. 

The fact that the patient was eighty-one and 
that in the transcript there was mention of widen- 
ing of the mediastinum might make one wonder 
if this man had some type of aneurysm of one of 
the great vessels in the neck, such as the carotid. 
But there were no pulsations; the mass was not 
pulsatile. I think at that age an aneurysm would 
have had some calcification in its walls. Also, the 
widening of the mediastinum does not appear to 


have been aneurysmal in character. The aorta was., 


somewhat dilated but probably consistent with 
his age. 

That, to me, leads down to various tumors that 
can occur in this area. I should think that the 
growth was too rapid to consider the benign type 
of tumors that can occur in this area and reach 
good size. It could have been an enormous lipoma, 
but the soft-tissue shadow of lipoma is more or 
less pathognomonic. I believe that the systemic 
symptoms and the rapidity of the growth are 
against that diagnosis. The patient probably could 
have had a mixed tumor of one of the salivary 
glands, either the submaxillary or, less likely, the 


parotid. There again the rapidity of growth is: 


V 


. 
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against a benign tumor. There are tumors of the 
| carotid body, but if the mass in this case were such 
a tumor it would have been the largest one on 
record. 

There are several things against the diagnosis of 
leukemia. Of course, the fairly well localized 
character of the lesion, the normal blood picture 
and, I suppose, the age are against that. 

Metastatic carcinoma is certainly one of the more 
common conditions that we ought to consider in 
this age group. From the record it is my opinion 
that the growth, if the family first noticed it three 
weeks before entry, was too rapid for a metastatic 
carcinoma, and some studies were done to try to 
find a focus for the primary growth without suc- 
cess. The nasopharynx was normal, nothing was 
visible inside the mouth, and the stools gave a 
negative guaiac reaction — apparently the gastro- 
intestinal tract was normal. The chest film, so far 
as the lungs were concerned, was also normal. 

There are such weird tumors as the various types 
of sarcomas — fibrosarcoma, fibromyxosarcoma or 
something of that nature. I believe that the rapidity 
of growth and size are consistent with that type 
of lesion. I should think, without knowing the 
statistics exactly and having put a good deal of 
weight on the stated appearance of the medias- 
tinum by the x-ray study, in which the hilar struc- 
tures as well as the rest of the mediastinum superi- 
orly were mentioned, that this represents probably 
a lymphosarcoma with some mediastinal-lymph- 
node involvement — the greatest amount of disease 
being in the location of the mass as described. 
The more I look at the film, however, the more I 
am impressed by the fact that this may have been 
some kind of huge tumor involving the left side of 
the thyroid gland, but I had not considered that 
too strongly beforehand and I think I will stick 
to the diagnosis of lymphosarcoma with some de- 


generation and softening in the late stages so that: 


the question of whether or not it was cystic or solid 
was raised. Also, that would be enough to explain the 
rather recent fever and chills that this patient had. 

Dr. McCort: Did the mass move on swallowing? 

Dr. Aus: As I remember, it did. It was a big 
tumor that pushed the trachea over so far that 
we thought the patient would suffocate. It ex- 
tended downward from the jaw into the medias- 
tinum. My recollection is that it moved with 
swallowing. 

Dr. Harpy: That would favor some lesion of the 
thyroid gland. 
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Dr. McCort: That is what I had in mind. In 
a short-necked person any deep tumor of the neck is 
apt to extend down to the superior mediastinum. 

A Puysician: Was the tumor fixed to the skin? 

Dr. Aus: No; it was not fixed. 
‘ Dr. Matiory: Have you anything to add, Dr. 

ub? 

Dr. Aus: I am here because someone told me 
that I made a terrible error in this case. I do not 
believe that it was so serious after all. We arrived 


-at the same conclusion as Dr. Hardy that some 


form of lymphoma was most probable, but we 
could not rule out a cyst and so thought it would 
be wise to stick in a needle. That is about what 
Dr. Hardy thought. 


CurnicaL Diacnosis 


Malignant lymphoma? 
Cyst of thyroid gland? 


Dr. Harpy’s Diacnosis 


Lymphosarcoma of cervical and mediastinal 
lymph nodes. 


ANATOMICAL D1aAGNosIs 
Colloid goiter, with cyst formation. 


PATHOLOGICAL Discussion 


Dr. Mattory: The mass was aspirated, and fluid 
very readily obtained. A minute biopsy was ob- 
tained at the same time, which showed a small 
amount of quite distorted granular tissue suggest- 
ing thyroid. Following that the patient was pre- 
pared for operation, and a large colloid goiter with 
extensive secondary cyst formation within it was 
successfully dissected. 

Dr. ALFRED Kranes: What was the reason for 
the chills and fever? Was there any necrosis? 

Dr. Mattory: There was no very acute necrosis 
that we could see. He had had beta-hemolytic 
streptococci in his throat at one time. 

Dr. Kranes: The febrile episode may have been 
independent. 

Dr. McCort: How do you explain the rapid 
growth? 

Dr. Ma tory: Ordinarily, that is explained on 
the basis of hemorrhage and then secondary de- 
generation of the blood clot. However, the aspirated 
fluid was clear, not hemorrhagic, so that I have no 
good explanation. Growth must have been due to 
a rapid accumulation of fluid. There was nothing 
to indicate rapid growth in any of the solid tissue. 
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TYPHUS FEVER IN BOSTON 


ELSEWHERE in this issue of the Journal there 
is a report of 2 cases of typhus fever occurring 
in persons who have lived in Boston for many 
years. These cases should serve to call attention 
to the fact that typhus fever may be encoun- 
tered in this vicinity from timetotime. They also 
illustrate some interesting clinical and epidem- 
iologic features of the disease and bring out some 
of the recent advances in the methods of more 
precise serologic diagnosis in the group of rickett- 
sial infections. 

Of particular interest is the fact that in both 
cases the clinical features, including the physical 
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and x-ray findings, were consistent with a diag- 
nosis of the so-called primary atypical or “viral” 
pneumonia. Typhoid fever or some rickettsial 
infection was suspected only after the appear- 
ance of a rash. The fact that bacteriologic and 
serologic findings were negative for typhoid fever led 
to the serologic studies upon which the diagnosis 
of typhus fever was eventually established, first 
by the Weil-Felix reaction and finally by the tests 
for specific antibodies against the typhus rick- 
ettsias. 

From an epidemiologic point of view the pos- 
sible source of infection in these cases is of con- 
siderable importance. Both were isolated cases 
in which louse-borne infection seemed very un- 
likely. Nevertheless the results of the serologic 
tests indicated that the indeed 
caused by the epidemic or louse-borne strain and 


disease was 


not by the murine type of typhus rickettsia. 
It was then readily determined that both pa- 
tients had immigrated many years ago from a 
part of Ireland where louse-borne typhus has 
been known to occur in epidemics from time to 
time in recent years. It was particularly signif- 
icant that such epidemics had been recorded 
in the same area at the time when these patients 
were children and were still living there. These 
cases are thus brought within the group of in- 
fections usually known as Brill’s disease. 

These 2 cases should stimulate further discus- 
sion of Zinsser’s hypothesis of the etiology of 
Brill’s disease. Zinsser suggested that the mild 
typhus fever among immigrants from areas where 
classic typhus has occurred in the past represents 
a recrudescence of classic typhus many years 
after the initial attack. Serologic evidence sup- 
ports this view, but proof must await the isolation 
and complete characterization of the strains of 
typhus from cases of Brill’s disease. Such a study 
is currently in progress in the Rickettsial Disease 
Laboratory of the Harvard School of Public 
Health. It is hoped that clinicians who encounter 
suspected cases of Brill’s disease will commu- 
nicate with the Laboratory so that strain iso- 
lation may be undertaken, particularly in the 
first week of a patient’s illness. 
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AND TRUETA ON SERVET 


WOTTON 


Wituiam Wotton was a child prodigy. By the age 
of five he could read the Bible in Latin, and when 
he was six no less a person than Sir Thomas 
Browne heard him read in English, Latin, Greek 
and Hebrew, ‘“‘and construed the same truly.”! He 
entered Cambridge University at ten and graduated 
B.A. in 1679 at the age of thirteen. After a fellow- 
ship at St. John’s College, Cambridge, he graduated 
M.A. when seventeen and was elected a fellow 
of the Royal Society in 1687, at the age of only 
twenty-one. In 1691 he was made a bachelor of 
divinity, and although he became a chaplain and 
later a rector, Wotton’s chief contributions were 
One book, published before he was 
thirty, made his name known to all historians, and 
medicine in particular is profoundly indebted to him 
for his Reflections upon Ancient and Modern Learn- 
ing, first issued in 1694. It was in this book that 
Wotton called attention for the first time to 
Servet’s description of the lesser or pulmonary 
circulation. The book itself, moreover, is remarkable, 
especially for a product of the seventeenth century, 
for it is chiefly devoted to the clear statement 
of facts. Wotton’s Reflections is the best summary of 
the discoveries in nature and in physical science up 
to the time of its publication. A second edition was 
printed with additions in 1697, and a third in 1705. 

The important notes on Michael Servetus, 


literary. 


Spanish physician who was burnt at the stake on 


Calvin’s orders in Geneva in 1553, were taken by’ 


Wotton from a copy of the passage in the Chris- 
Bf tianismi Restitutio furnished to him by Charles 
Bernard, a learned surgeon of London. Wotton never 
Saw a copy of Servet’s book. As we now know, only 
three of the one thousand printed copies, issued in 
1553, are definitely known to have survived the fire. 
Servet, as pointed out by Wotton? in 1694, “‘clearly 
asserts, that the blood passes through the lungs, 
from the left to the right ventricle of the heart; 
and not through the partition- which divides 
the two ventricles, as was at that time commonly 
believed.” In addition, Servet anticipated Harvey 
in suggesting, but not confirming, the general 
circulation of the blood. 
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Thus Wotton, the scholarly divine, brought 
to the notice of the medical world the discovery 
of the pulmonary circulation. 

Two hundred and fifty years have passed 
since Wotton’s book was published. Much has 
been added to our knowledge of the Spanish 
physician and the life that he led in the passing 
years by biographers such as Allwoerden, Willis, 
Tollin, Gordon, Ward and Gener. The speeches 
for the prosecution and for the defense at the 
Geneva trial, among the most dramatic documents 
in the history of mankind, have been published. 
More recently, Trueta,? a learned Catalonian sur- 
geon, formerly in Barcelona but now at Oxford in 
England, has reviewed the life of Servet in a pleasant 
small book, The Spirit of Catalonia. He points out — 
that Miquel Servet, to give him his Spanish 
name, born in 1511, even as a student in Barcelona 
showed a frankness and passionate love of free 
thought that got him into immediate trouble. 
He was shipped off to Toulouse and then to 
Italy, to Bologna and Padua, to Germany and 
elsewhere. He soon expressed heresies—on the 
nature of the Trinity and on the existence of 
the Son of God as a real man. After publication 
in 1531 of his first book, De Trinitatis Erroribus, 
he had escaped to France. Indeed much of his whole 
short life was one of fleeing from persecution. 
He managed to study anatomy in Paris, with 
Silvius, Fernel and others, along with his fellow 
pupil, Vesalius. Gunterius, the anatomist, praises 
both Vesal and Servet, who acted as his preceptors. 

When danger came to Servet in Paris, because 
of his religious views and his outspoken manner, 
he went to Vienna, where he remained for twelve 
peaceful years as physician to a Cardinal. Here he 
arranged and edited an edition of the Bible, dis- 
closing a wide knowledge on the most varied 
subjects of theology, history and natural science. 
It was in Vienna also that he wrote his greatest 
work, the Christianismi Restitutio. The manuscript, 
dated 1546, has also by chance been preserved and 
is now in the National Library of Paris. 

In the light of present knowledge, how much 
credit should go to Servet for his clear insight 
into Galen’s great error? His book of 1553 barely 
escaped total destruction; those of Valverde (1556) 
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and Columbus (1559) both advancing the same 
theory of the circulation through the lungs, fared 
better. Harvey knew of Columbus, but not of 
Servet, and to Harvey goes the honor of the 
greater discovery. Servet’s place in history, however, 
is secure, and is made more so by his fellow 
countryman, Trueta. 
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ADOPTION IN MASSACHUSETTS 


A cOMMUNICATION published elsewhere in this 
issue of the Journal calls attention to a problem 
with which most physicians are familiar: the adop- 
tion of the illegitimate child. The increase in ille- 
gitimate births in recent years seems to justify the 
conclusion that the problem will be present for many 
years to come, and in recognition of that fact, adop- 
tion laws in the Commonwealth have been under in- 
vestigation by a commission that is expected to make 
recommendations for necessary revisions at this 
session of the Legislature. 

It is reassuring that a private organization such 
as the Boston Children’s Friend Society continues 
to do its utmost to solve the problem of adoption. 
Few decisions require more tact and skill than the 
suitable placing of a child unwanted under one roof, 
so badly wanted under another. The ultimate wel- 
fare of the child is the primary consideration, but 
attention must also be given to the rights and feel- 
ings not only of the childless couple, who after hav- 
ing become attached to a child are sometimes forced 
to give him up, but also of the mother, who under 
the pressure of circumstances beyond her control 
may relinquish her child and later regret the step 
bitterly. The Boston Children’s Friend Society, 
through the efforts of specially trained workers, at- 
tempts to place these children in appropriate homes 
and also to make sure that the adoption will be 
permanent. The child is given a complete examina- 
tion, including physical, x-ray and psychologic study, 
and is placed in a boarding home for three or four 
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Thus, there is sufficient 
opportunity for judging his physical and mental char- 
acter, and the mother is given time to be certain that 
she wishes the child to be placed with a suitable 
family; the adopting parents are consequently spared 
the threat of litigation and possible removal of the 
child in the years when they have become most 
attached to him. 

The activities of the Boston Children’s Friend 
Society merit the highest commendation: every 
effort to ensure suitable and permanent homes for 
these children, and to enable them to grow up as 
self-respecting citizens of the community, should 
have the fullest co-operation and support of all 


elements of society. 


MORTALITY OF INSURED INFANTS 


INFANT mortality rates for the first year of life 
have been unusually low in recent years, according 
to a report made before the annual meeting of 
the Actuarial Society of America by Richard 
J. Learson, vice-president of the Western and 
Southern Life Insurance Company of Cincinnati. 

Of particular interest is the observation that 
the death rate among insured infants has been 
only one third of the general infant death rate 
for the country as a whole. .Apparently we take 
especial care of that which we prize highly enough 
to insure. Actuarial studies have shown further 
that infant mortality rates at all social and eco- 
nomic levels in the cities are lower than those in 
outlying regions. 

Pneumonia is listed as the leading cause of 
death, with congenital defects, debility and pre- 
maturity coming next, and diarrhea and enteritis: 
third. These three causes account for nearly 60 
per cent of all the deaths under one year of age. 
Obviously, much can still be done to preserve life 
at its beginning as well as to prolong it at 
its end. 


MASSACHUSETTS MEDICAL SOCIETY 
DEATH 


St. Dents — J. Nelson St. Denis, M.D., of Roslindale, 
died on May 20. He was in his eighty-third year. 
Dr. St. Denis received his degree from Baltimore Univer- 
sity School of Medicine in 1892. 
is widow and five brothers survive. 
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ISCELLANY 


WETERANS ADMINISTRATION APPOINTMENT 


Dr. William Reid Morrison, of Boston, has been appointed 
hief consultant for wan roi of the Veterans Administration. 
Dr. Morrison, a founder of the American Board of Surgery, 
as been associate and clinical professor of surgery, Boston 
niversity School of Medicine, and of the 
rst surgical service at Boston City Hospital. 


ORRESPONDENCE 


ADOPTION 


To the Editor: The adoption of the illegitimate child and 
he care of the unmarried mother are sometimes trouble- 
ome and baffling problems to the practicing doctor. It 


may be of interest to the physicians of this area to know 


hat the Boston Children’s Friend Society, which has been 
erving the children of the community for one hundred and 
fteen years, has recently enlarged its adoption service. 
Ihe child is placed for rms at by specially skilled workers 
ho match the background and capacity of the infant and 
ndopting pote and arrange suitable boarding care for the 
nmarried mother when needed. 

Inquiries may be addressed to the general secretary, Boston 
hildren’s Friend Society, 123 Marlborough Street, Boston 
16, Massachusetts. 


S. Morrison, General Secretary 


Boston Children’s Friend Society 


re OF ELEVATED CEREBROSPINAL-FLUID 


To the Editor: I am a loyal follower of your Journal, and I 
believe I learn a lot from its contents. I wish to express my 
19 but also to point out an error appearing in my last 
umber. 

In the Case Records of the Massachusetts General Hospital. 
Case 34201), in the issue of- May 13, Dr. Raymond D. 
Adams made the following statement: ‘‘Elevated cerebro- 
eo ghaeey sugar is always |italics mine] related to a high 
blood sugar, either from Rabeos mellitus or, as in this case, 
with no glycosuria, from injection of glucose intravenously.” 

Using the text by Cantarow and Trumper as an authority, 

would like to dispute this statement. This text lists as 
auses of hyperglycorrhachia such diseases as syphilis of 
he central nervous system and increased intracranial pres- 
sure. 

I presume that the misunderstanding is due to incorrect 
Pxpression. 


Guienn M. Morais, M.D., Assistant Resident Physician 


he Norwegian Lutheran Deaconesses’ Home and Hospital, 
Brooklyn, New York 


Dr. Morris’s letter was referred to Dr. Adams, whose com- 
ent is as follows: 


To the Editor: The present opinion in most neurologic 
linics is that the cerebrospinal-fluid sugar closely parallels 
he level pf blood sugar, being elevated when the 
ugar is elevated and lowered when the blood sugar is low- 
ered. The only exception to this is when bacteria or fungi 
are present in the cerebrospinal fluid. It follows, from these 
acts, therefore, that one would expect the cerebrospinal- 
uid sugar to be elevated in untreated diabetes after a large 
Hose of intravenous glucose and exceptionally when the 
alls of the third ventricle are damaged, as in a massive 
brain hemorrhage or other acute lesions in the same area. 
ertainly, in our experience syphilis has no significant effect 
on the cerebrospinal-fluid sugar, nor does increased intra- 
ranial pressure. 


Raymonp D. Apams, M.D. 


DIAGNOSTIC PERICARDIAL TAPS 


To the Editor: From my hospital experience dating from 
1910 I have observed that members of the medical staff, in 
particular, are overcautious about performing diagnostic 
pericardial taps. They seem to be as fearful of resorting to 
hat procedure as my teachers were about the aspiration of 
the knee joint. Today, with the aid of x-ray films taken 
rom different points and using both the recumbent and erect 
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positions, it is quite unnecessary to wait for the develop- 
ment of the classic signs of pericarditis with effusion. 

The actual danger of this simple test is insignificant. Dur- 
ing my internship, house officers could obtain the necessary 
rabbit serum for the prevailing treatment of certain hemor- 
rhagic diseases only by aspirating blood from the hearts of 
the animals, appropriately anesthetized, without especially 
suitable needles. In spite of the relatively small ventricles 
of the rabbit’s heart, we were, with rare exception, success- 
ful in withdrawing the usual amount of blood without the 
untoward death of the animal. 

Paracentesis of the distended pericardium is not only of 
unique diagnostic value but also a prognostic and thera- 
peutic aid, both direct and indirect. With needles of a bevel 
no greater than that needed to penetrate the pericardium 
and with the choice of a site near the apex of the heart, there 
should be no incidental danger and no shock. 

It is high time to dispel this bogey. 

G. W. Haicu, M.D, 


242 Burncoat Street 
Worcester, Massachusetts 


RH DETERMINATION A PUBLIC- 
HEALTH FUNCTION? 


To the Editor: The editorial entitled ““Threatened Curtail- 
ment of State Services,” which appeared in the March 25 
issue of the Journal and which recommended continued 
determination of Rh factor by the Department of Public 
Health has caused great concern and amazement among 
pathologists in and outside Massachusetts. 

The editorial supports the concept of increasing socializa- 
tion of medicine in one particular field of medical practice 
and encourages the invasion of the field of clinical pathology 
by state-supported laboratories. This tendency threatens 
the existence of the pathologist as a medical specialist, creates 
an uncertainty for the future of this branch of medicine and 
deters young graduates from specializing in it. 

he determination of the Rh factor is a laboratory pro- 
cedure that does not properly fall within the scope of a 
bsmgosaeres laboratory.. Such determinations are now 
ing capably performed in hospital and private laboratories 
throughout the Commonwealth under the supervision of 
pathologists. Potent and reliable antiserums are freely 
available, the technic is standardized, and the determination 
by a trained technician is as accurate as an ordinary blood- 
grouping. When special technics or less commonly available 
antiserums are required, recourse to freely accessible larger 
laboratories can readily solve the problems. : 

Although charges are properly made for the Rh determina- 
tion in private and hospital laboratories, the pathologist 
recognizes his obligations to the patient, and the test is done 
without charge whenever necessary. 

The pathologist is peculiarly vulnerable to the inroads of 
socialized medicine. His future, however, is intimately re- 
lated to that of all practicing physicians, and invasions of 
his province should arouse the concern and support of the 


medical profession. 

D. A. Nicxerson, M.D. 
Salem Hospital 
Salem, Massachusetts 


The changing concepts of what does and what does not 
constitute legitimate public-health procedure have long been 
a subject of debate. All physicians will doubtlessly agree 
that the basic factor is the care of the patient. All opinion 
must eventually pass through this filter. — Ep. 


DR. AUGUSTUS S. KNIGHT 


To the Editor: Dr. Augustus Smith Knight, Harvard A.B. 
1887 and M.D. 1891, died in the Somerset Hospital, Somer- 
ville, New Jersey, on March 21, 1948, after injuries received 
in an automobile collision. He was eighty-three years of age. 
Dr. Knight, who was born in Manchester, Massachusetts, 
received his early education in the public schools and at 
Phillips Andover Academy. He was popular as a student 
and generally liked by all who came in contact with him 
during his college years and afterward. He served as medical 
house officer at the Boston City Hospital in 1890 and 1891. 

After graduation from Harvard Medical School he en- 


gaged in the practice of medicine at 1 Exeter Street, Boston, 
and received an appointment as medical examiner in Boston 
for the Metropolitan Life Insurance Company of New York. 
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He was soon invited to New York as a subordinate examiner 
and here remained in the service to which he was so peculiarly 
adapted. His advance continued steadily until he was ap- 
pointed medical director and a vice-president of the Com- 
pany, remaining in the service until his retirement in 1934. 

Dr. Knight was also active in medical affairs in New Jersey, 
where he resided, and held affiliation with hospitals and im- 
portant medical societies. 

Dr. Knight’s first wife was his cousin, the former Abbie 
Knight, who died in 1929. 

He is survived by his second wife, Anita Merle-Smith, to 
whom he was married in 1930, and by their son, Augustus S. 
Knight, Jr. 

He placed many younger doctors from Boston and the 
City Hospital in service for the Metropolitan Life Insurance 
Company in New York and elsewhere. To the writer of this 
note it is a most pleasant recollection to review his acquain- 
tance and association with Gus Knight, particularly the 
memory of two summer months in 1890, when as medical 
students they lived together in harmonious service, gain- 
ing practical instruction in obstetrics in the outpatient de- 
partment of the Boston Lying-in Hospital. 

Joun L. Ames, M.D. 
Larchmont 
New York 


BOOK REVIEWS 


The Psycho-Analytical Approach to Juvenile Deli " 
Theory: treatment. By Kate M.D. 
(Berlin), L.R.C.P., L RC.S. (Edin.), D.P.M. (Londop), 8°, 
cloth, 296 pp. New York: International Universities Press, 
1947. $5.50. 


On the premise that the fields of psychology, criminology 
and penology, and sociology have lacked co-ordination in 
their attempts to solve the problem of juvenile delinquency, 
the author aims to show the types of patients who can 
aided by psychoanalysis with the combined co-operation in 
research by these scientific groups. The book is divided into 
three parts: factors responsible for the social adaptation of all 
persons, including the child’s early relationship to his mother, 
the Oedipus conflict, the super-ego formation and group 
formation inside the family; the interaction of the state of 
“latent delinquency” with the various experiences discussed 
in the first part, which may lead to delinquent behavior, and 
the author’s classification of juvenile delinquency as anti- 
social character formation, organic disturbances and psy- 
chotic ego-disturbance; and treatment and material on pre- 
vention and education of field workers. The treatment that 
is discussed as psychologic (psychoanalytic) is useful in 
handling patients with antisocial character formation and 
organic disturbances, and the environmental aspect is particu- 
larly necessary when delinquent behavior is due to antisocial 
character formation and when the home is “beyond repair.” 
The author, in conclusion, summarizes a rational scheme for 
the prevention of crime, including abolition of factors leading 
to antisocial character formation with measures to be taken 
in the schools and after the school age, as well as when the 
young person comes before the court. This book should be of 
interest to all workers in the field of juvenile delinquency, 
although the psychoanalytic approach as yet is neither con- 
crete nor expeditious enough to have very wide application. 
Each section of the book has a rich bibliography, and the 
case material is extensive, pertinent and well expressed. 


Ear, Nose and Throat: Symptoms-diagnosis-treatment. By 
George D. Wolf, M.D. 8°, cloth, 523 pp., with 149 illustra- 
tions. Philadelphia: J. B. Lippincott Company, 1947. $10.00. 

The author attempts to present the common ailments of 
the ear, nose and throat by a classification of otolaryngologic 
symptoms. This modern presentation affords the student a 
bi! readable text printed on fine paper, in large print and 
well spaced. The approach shows the author’s effort to fall 
in line with the current teaching emphasis on the sympto- 
matic history as a most important aid in arriving at a diag- 
nosis. However, the book demonstrates that it is quite 
impossible to execute his purpose. The text describes the 
physical findings quite accurately and lucidly and is similar 
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in content to other recent practical small editions on dis 

of the ear, nose and throat. Certain specific statements 1 

by the author are certainly open to criticism, examples, 
which are the following: “‘he [the author] has not encount- 
post-tonsillectomy bleeding if no aspirin is used” and “in 
treatment of lateral sinus thrombosis, first ligate the jugula 
vein.” 

The many clear and self-explanatory sketches taken fror 
Dr. Lyman Richards’s textbook, Otolaryngology in Genere 
Practice, are excellent and of much aid in the material prese 
tation. 

The author briefly introduces the-student and practitione 
to otoplastic and rhinoplastic procedures. etails a 
necessarily omitted in a compact volume such as this book 
intended to be. The reference to endoscopy is also brief. 

At the end of the book there are chapters on barotrau 
and antibiotic therapy and, as a final chapter, the equippin 
of an otologist’s office. A very liberal bibliography of curre 
otolaryngologic literature has been utilized to bring the mate 
rial up to date, and medical therapy is well covered. 


, 


Medicine for Moderns: The new science of psychosomat 
medicine. By Frank G. Slaughter, M.D. 8°, cloth, 246 px 
New York: Julian Messner, Incorporated, 1947. $3.50. 


This is another medical book designed for the layma 
The author is a well known novelist, in addition to being 
well recognized surgeon. The reader can expect, therefor¢ 
interesting and dramatic presentation of the subject. 

The volume is educational and attractively written. 
mention only a few of the twenty-six chapters, particulz 
attention is called to the following: ““The Case of the Blushi 
Stomach,” which describes the patient with peptic ulcer; “T 
Discontented Colon,” which describes colitis and spast 
colon. “Coronary Thrombosis: The price of success” whic 
correlates the disease and the personality; “My Love is Ros 
Red,” explaining the skin manifestations of emotions; an 
“The Reluctant Lover,” which deals with repressions, frigic 
ity, impotence and sexual deviation. Dr. Slaughter is a bra 
author, even to the extent of calling a chapter on socialize 
medicine “Revolution in Medicine.” 

No reader will agree with all his ideas. The reviews 
notes the following contradictory statements: “This is t 
story of the new science of psychosomatic medicine” (Pag 
2), “Hippocrates undoubtedly recognized the necessity 4 
treating both mind and body as a single unit” (Page 4) a 

age 


“Psychosomatic medicine is not a new science. .. .’”” (P 
On the whole this book is praiseworthy and, indeed, i 
structive. There should be more thought given to ment 
hygiene; some dogmatic statements are unhealthy, such 
that on Page 71, “With a disease as important and as un 
formly fatal as hypertension, it is natural that the problem 4 
treatment should have been attacked from many angles. 
Is hypertension uniformly fatal? Perhaps the discussion ¢ 
“hi h blood pressure” has done more harm than the diseas 
his book should stimulate interest in medical progres 
which is surely a worthy cause. 


NOTICES 


ANNOUNCEMENTS 
Drs. Henry J. Bakst and Harold L. Chandler announg 


their association for the practice of internal medicine at 48 
Beacon Street, Boston. 


_Dr. Nathan Crosby Norcross announces the removal 
his office to Medical Arts Center, 354 Hobart Street, Oa 
land, California, for the practice of neurological surgery. 


Dr. Volta R. Hall announces the removal of his office 
422 Beacon Street, Boston. 


Dr. Leon Ryack announces the removal of his office 
1093 Beacon Street, Brookline. 


(Notices concluded on page xvii) 
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